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APPENDIX H

H.1. Summary of Tasks Completed on Example Ecosystem
Restoration Projects

Five example ecosystem restoration projects are presented in this appendix to illustrate
some of the types of projects that may be implemented if a Ecosystem Restoration Program is
authorized for the Ohio River. Each example has a description of existing conditions at the study
site, project description, aternatives to the proposed project, engineering design requirements,
costs, benefits, and potential environmental impacts.

Following above descriptions an incremental analysis of project alternatives is provided.

H.2. Tasks to be Completed on Example Projects in Future

in Project Implementation Phase

The information provided with the example projectsis not sufficient for specific project
authorization. Additional investigations would be required before a project could be approved
under the proposed ecosystem restoration program. Additional feasibility level studies, would
include cultural investigations, additional environmental studies and coordination of the specific
project with the nonfederal sponsor, various agencies and the public.

H.2.1 Environmental Compliance

To assure that each project meets all the requirements of the law, various statutes and
Executive Orders, further investigation would still be required along with obtaining necessary
permits and certifications. See Exhibit H-1 for alist of Federal laws and policies that will be
checked to assure proper compliance.
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Exhibit G- 6 Federal Laws and Policies Applicable to all Recommended Plans

TITLE OF PUBLIC LAW US CODE
Abandoned Shipwreck Act of 1987 43 USC 2101
American Indian Religious Freedom Act 42 USC 1996
Agriculture and Food Act (Farmland Frotection Folicy act) of 1981 7 USC 4201 et seq
American Folklife Preservation Act of 1976, As Amended 20 USC 2101
Anadromous Fish Conservation Act of 1365, As Amended 16 USC 757a el seq
Antiguities Act of 1806, As Amended 16 USC 431
Archeological and Historic Preservation Act of 1974, As Amended 16 USC 469
Archaeolopical Respurces Protection Act of 1975, As Amended 16 USC 470
Bald Eagle Act of 1972 16 USC 668
Buy American Act 41 USC 102
Civil Righis Act of 1964 (Public Law 88-352) 6 USC 601
Clean Alr Act of 1972, As Amended 42 USC 7401 et seq
Clean Water Act of 1972, As Amended 33 USC 1251 et seq

Coasial

Barrier Resources Act of 1982

16 USC 3501-3514

Coastal Zone Management Act of 1972, As Amended

16 USC 1451 et s0q

Comprehensive Environmental Response, Compensation and 42 USC 9601
Liability Act of 1980
Conservation of Forest Lands Act of 1960 16 USC 580 mn
Contract Work Hours {40 USC 327
Convict Labar I8 USC 4082
_Copeland Anti-Kickback 40 USC 276c
Davis Bacon Act 40 LSC 276
Deepwater Port Act of 1974, As Amended 33 USC 1501
Emerpency Flood Control Funds Act of 1855, As Amended F3USC 701im
Emergency Wetlands Resources act 16 USC 3901-3932
Endangered Species Act of 1973 16 USC 1531
Estuary Protection Act of 1968 16 USC 1221 ef seq
Equal Opportumiiy 42 USC 2000d
Farmland Frofecfion Palicy Act 7 USC 4201 et seq
Federal Environmental Pesticide Act af 1872 7 USC 136 et seq
Federal Water Project Recreation Act of 1965, As Amended 16 USC 4601
Fish and Wildlife Coordination Act of 1958, As Amended 16 USC 661
Flaod Control Act of 1944, As Amended, Section 4 16 USC 4600
Food Security Act of 1985 {Swampbuster) 16 USC 3811 et seq
Hazardous Substance Response Revenue Act of 1980, As Amended 26 USC 4611
G-34

Exhibit H-1
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Histaric and Archeological Data-Preservation 16 USC 469
Historic Sites Acr of 1935 16 USC 461
Jones Act 45 USC 292
Land and Water Conservation Fund Act of 1965 16 USC 4601
Magnuson Fishery Conservation and Management Act 16 USC 1801
Marine Mammal Protection Act of 1972, As Amended 16 USC 1361
Marine Protection, Research, and Sanctuaries Act of 1872 J3USC 1401
Migratory Bird Conservation Act of 1928, As Amended 16 USC 715
Migratory Bird Treaty Act of 1918, As Amended 16 USC 703
National Environmental Policy Aet of 1969, As Amended 42 USC 4321 et seq
Nationa! Historic Preservation Act of 1966, As Amended 16 USC 4710
National Historic Preservation Act Amendments of 1980 16 USC 469a
Native American Religious Freedom Act of 1978 42 USC 1996
Native American Graves Protection and Repatriation Act 25 USC 3001
Native American Religious Freedom Act of 1978 16 USC 469a
National Trails System Act 16 USC 1241
Naoise Control Act of 1972, As Amended 42 USC 4901 ot seq
Rehabilitation Act {1973) 20 USC 794
Reservoir Salvage Act of 1860, As Amended 16 USC 469
Resource Conservation and Recovery Act of 1976 42 USC 6901-6987
River and Harbor Act of 1888, Sect 11 33 USC 608
River and Harbor Act of 1899, Sections 8, 10, 13 J3USC 401-413
River and Harbor and Flood Controd Act of 1962, Section 207 16 USC 460

River and Harbor and Flood Controf Actof 1970, Sections 22, 208,
and 216

33 USC 426 et seq

Safe Drinking Water Act of 1974, As Amended 42 USC 300f
Shipping Act 46 USC 883
Submerged Lands Act of 1853 43 USC 1301 et seq
Superfund Amendmenis and Reauthorization Act of 1986 42 USC 3601

Surface Mining Control and Reclamation Act of 1977

30 USC 1201-1328

Toxic Substances Control Act of 1976

15 USC 2601

Policy Act of 1970, As Amended

43 USC 4601

Utilization of Small Business

15 USC 631, 644

Exhibit H-1
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_Er_-:;.:;._dg]'_v_e_teram I8 USC 2012
Warer Resaurces Development Act of 1974, As Amended 88 Stat 12

Water Respurces Development Act of 1976, Section 150 90 Star 2917
Water Resources Development Act of 1986 | 33 USC 2201 et seq
Water Resaurces Development Act of 1968 a3 USC 2201 note
Water Respurces Devefopment Act of 1990 33 USC 2201 note

I«_i"é ter Resources Development Act of 1582
Water Resources Development Act of 1996

33 USC 2201 note
33 USC 2201 note

Warershed Protection and Flood Control Act of 1954, As Amended

16 UISC 1001 ef seq

Wild and Scenic Rivers Act of 1968, As Amended

Wﬂdmuess Act

6 USC 1é7letseg

16 USC 1131

Walsh-Healy

EXECUTIVE ORDERS

--I 1593, iz’rorecrjon and Enhancement of the Coltural Environment.
May 13, 1979
11988 Floodplain Management, May 24, 1977

11994, Frotection of Wetlands. May 24, 1977

| 42 FR 26951: May 25,

| 42 FR 26961; May 25,

36 FR 8921; May 15,

1871

1977

1977

11514, Protection and Enhancement of Environmental Cluality,
March 5, 1870, as amended by Executive Order, 11891, May 24,
1877

12088, Federal Compliance with Pollution Control Standards,
Ogtobar 13, 1978

12898, Federal Actions fo Address Environmental Justice in Minority |

Populations and Low Income Populations, Feluuary 11, 1994

OTHER FEDERAL POLICIES

" Council on Environmental Quam}f Memarandum of August 11, 1980:
Analysfs of Impacts on Prime and Unfque Agricultural Lands in

Mmplementing the National Environmental Policy Act.

" Council on Environmental Cuality Memorandum of August 10, 1980:
Interagency Consultation to Avoid or Mitigate Adverse Effects on
Rivers in the Nationwide Inveniory.

Migratory Bird Treaties and other international agreements listed in
the Endangered Species Act of 1973, as amended, Section 2{a){4).

Exhibit H-1
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Exhibit H-2. EXAMPLE 1. HOVEY LAKE RESTORATION, INDIANA

3.1 Description of Project and Impacts
3.2 Incremental Analysis
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EXHIBIT H-2
3.1 Hovey Lake Restoration & Hovey Lake Habitat Restoration (IN-10/11)

1.0 Location

The proposed Hovey Lake Restoration Project area is located at the State of Indiana’s Hovey
Lake Fish and Wildlife Management Area (FWA). The Indiana Department of Natural

Resources (IDNR) manages = ,“]\ \ %
Hovey Lake FWA. The Hovey A

Lake FWA encompasses an area HOVBY Lak? T
that includes lands owned by the =l @ ' A

U.S. Federal Government as well ' 4 j
as the State of Indiana. The
proposed Hovey Lake
Restoration Project includes
restoration efforts on the FWA
proper as well as on adjoining
private lands.

The Hovey Lake project area is
located in rural Posey County,
Indiana approximately 7 miles
south of the town of Mt. Vernon,
Indiana. The project site is
located in the J. T. Myers Pool
near Ohio River Miles (ORM)
835-841. Hovey Lake is within
the jurisdiction of the Louisville
District, U.S. Army Corps of
Engineers (USACE).

2.0 Project Goal

Hovey Lake is one of a few large Ohio River
oxbow lakes remaining in the State of Indiana.
Oxbow lakes, which are cut-off from the river
except during periods of high river stage, are
important spawning, nursery and feeding areas
for riverine fishes. Oxbow lakes also provide
important habitat for migratory waterfowl, wading
birds and other wildlife.

Oxbow lakes, due to their cut-off nature and
location within river floodplains, historically slowly
fill in with sediments. Prior to establishment of
commercial navigation and the construction of
dams, the creation and loss of oxbow lakes was a
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natural event. New oxbows were formed whereas older oxbows gradually filled in with sediment
and became terrestrial habitat, consequently oxbow habitats were typically always present
within the river system. With the establishment of the navigation system on the Ohio River the
natural process of oxbow lake formation has ceased. New Ohio River oxbow lakes are no
longer being formed. Consequently, the remaining oxbow lakes have become unique habitats
that the State of Indiana wishes to protect and restore as functioning aquatic ecosystems.

3.0 Project Description and Rationale

The specific goals of the Hovey Lake restoration project include two distinct elements designed
to prolong the functional life of the aquatic ecosystem at Hovey Lake and to improve the fish
and wildlife habitat within the project area. The principal elements of the Hovey Lake
Restoration Project are:

1. Restoration of Oxbow Habitat. The backwater habitat within the Hovey Lake oxbow
serves as reproductive, feeding, nursery, high water refuge, seasonal migration and
overwintering habitat for may fish species including paddlefish. Maximum depth of the lake
has decreased by at least 3 feet since 1976 when the J. T. Myers Locks and Dam were
completed. The aquatic habitat at Hovey Lake would be restored by dredging 50% of the
300-acre open basin to an average depth of 20 feet at normal pool.

2. Erosion/Sediment Control and Ohio River Bank Stabilization. Hovey Lake receives
sediment deposition during Ohio River flood events. When the Ohio River leaves its banks,
it floods across the private agricultural land north of Hovey Lake and into Hovey Lake. The
flood waters carry sediments from: a) floodplain scour in the farmed areas north of the lake,
b) river borne sediments and c¢) heavy bank erosion along the Ohio River banks north of the
lake. The flood induced sedimentation appears to have increased since 1995 after erosion
control structures were installed on Slim Island and the logging of trees occurred on the land
north of the lake. These events appear to have changed the direction of the flood current
and increased sediment loading in Hovey Lake. Restoration activities to address this
problem will include:

2a. Shoreline Stabilization. The Ohio River shoreline north of the lake is unstable and
exhibits heavy bank erosion. This shoreline will be stabilized and bank erosion
minimized by installing “A-jacks” structures. These structures will stabilize the banks
and allow for natural re-vegetation and subsequent erosion control to occur.

2b. Reforestation. Sedimentation reduction in Hovey Lake will be augmented via flood
damage reduction. Reforestation of a large parcel near the Ohio River north of the
lake will reduce erosion and slow flood waters allowing the sediment load to be
dropped north of Hovey Lake rather than in Hovey Lake.

The completion of these elements will reduce the loss of oxbow habitat and restore the aquatic
ecosystem of Hovey Lake. Habitat restoration will also be augmented via Indiana Department
of Natural Resources management efforts, which may include:

1. Working with adjacent landowners to implement a series of Best Management Practices to
reduce erosion of farmland.

2. Planting a series of forested/vegetated buffers between cropped fields to reduce lake
sedimentation and reduce floodwater velocity.

3. Use of some dredge material to create swamp rabbit refuge at Hovey Lake FWA.
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4.0 Existing Conditions

Terrestrial/Riparian Habitat: The habitat at the Hovey Lake project site consists of Hovey
Lake with it's bald cypress (Taxodium distichum) community in and adjacent to the lake as well
as the surrounding area comprised of agricultural land and bottomland/riparian forested areas.
Hovey Lake FWA is primarily managed for waterfowl, however a wide variety of game and
nongame species occur in the area including white-tailed deer, turkey, great blue heron, and
river otter.

Hovey Lake Bald Cypress Agriculture at Hovey Lake

The habitat within the project area north of Hovey Lake FWA is privately owned and is
principally agricultural in nature. Along the banks of the Ohio River scattered trees are present.
Throughout most of the project area the river banks exhibit heavy bank erosion.

Eroding River Bank Flood Scoured Field

Aquatic Habitats: Hovey Lake aquatic habitat is dominated by shallow water areas
(approximately 1 to 5 feet deep) that support stands of bald cypress. The lake also contains a
300 acre deep water basin with water approximately 6 to 10 feet deep under normal pool
conditions. The lake supports a diverse fishery including orangespotted sunfish, yellow bass,
bluegill, white crappie, channel catfish, and other species. The lake is also known to hold large
numbers of paddlefish (Hovey Lake Fish Survey, 1996).
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Wetlands: Wetlands within the Hovey Lake project area are primarily limited to the riparian

areas adjacent to the lake.

Federally-Listed Threatened and Endangered Species According to the U.S. Fish and
Wildlife Service (USFWS), there are 7 federally-listed threatened or endangered species known
to occur in Posey County, Indiana (Table 1).

Table 1. Federally-listed species known to occur in Posey County, Indiana.

Common Name

Scientific Name

Federal Status

Habitat Present

Indiana bat Myotis sodalis Endangered Yes
Bald eagle Haliaeetus leucocephalus | Threatened Yes
Tubercled blossom Epioblasma torulosa Endangered River
mussel

Pink mucket pearly Lampsilis abrupta Endangered River
mussel

Ring pink mussel Obovaria retusa Endangered River
Rough pigtoe mussel Pleurobema plenum Endangered River
Fat pocketbook mussel Potamilus capax Endangered River

Source: U.S. Fish and Wildlife Service, 1999

The Indiana bat is known to occur in the project area at Hovey Lake FWA. The riparian area
provides summer roosting and foraging habitat for this species.

Bald eagles over winter at Hovey Lake. Hovey Lake is also known to provide habitat for
successful nesting bald eagles.

The five endangered mussel species known from Posey County would not be found in Hovey
Lake. These species are more typically associated with the riverine habitats in the Ohio and

Wabash Rivers.
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5.0 Project Diagram

Hoayey Lake i

Becmiusesinn. . | i
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6.0

Engineering Design, Assumptions, and Requirements

6.1 Existing Ecological/Engineering Concern

Hovey Lake is one of a few large Ohio River oxbow lakes remaining in the State of
Indiana. Hovey Lake is slowly filling in with sediments. The State of Indiana wishes to
protect and restore this unique aquatic ecosystem.

6.2 Hovey Lake Dredging

Maintenance dredging of Hovey Lake is required to provide deep water habitat, and to
extend the life of the historic oxbow. An estimated 2,490,000 cubic yards of silty-clay
material would be dredged to restore depths of 7-20 feet. The outer limits of dredging
would occur approximately 100 yards inside of the open basin area of Hovey Lake
(approximately 145-acres of the 300-acre open basin will be dredged). Depths at this
distance currently range from 6-7 feet. Dredging would begin at this location and would
descend at a 10:1 slope to depths of 20 feet. Four dredge disposal sites are adjacent to
the lake. Small geotube levees, 5 feet high would be constructed at the designated
disposal sites for dewatering. All disposal areas are located on property owned by the
State of Indiana. The disposal areas will be graded to a near even height and reseeded
with native species following the dewatering process.

6.3 Shoreline Stabilization

River currents in conjunction with barge traffic
are actively eroding the Ohio River bank. The
erosion has produced steep banks with little
or no vegetation and a biostabilization
approach to bank protection is preferred to
simple bank hardening (rip-rap). A-jacks® by
Armortec, or similar structures, will be used
as structural bank reinforcement at the
underwater base of the eroding bank
combined with revegetation of the upper
slope (approximately 0.9 miles of shoreline
will be stabilized). A-jacks® are assembled
into a highly porous, interlocking matrix. The
voids created by the interlocking A-jacks®, or
similar structures, are filled with soil to
establish a foundation to support woody
vegetation above the normal pool elevation of

A-jacks Structures

the Ohio River. A geotextile fabric would be used in conjunction with an aggregate base
to reduce the removal of fine soils while the root systems are developing. Light mast
producing trees such as black willow, cottonwood, and sycamore will be allowed to
reseed/regenerate naturally in the structure voids. If necessary, additional cuttings and
rooted stock can be placed in and behind the A-jackss matrix along the earthen berm to

augment natural revegetation.
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o A-Jacks | L{in) |T(in)}H{in)| C(in) | Vol{ft*) | Wit{lbs)
AJ-24 24 168 1.584 .56 T8
r S L : Ad-36 36 5.51 .76 .89 265
| ] B - -
= \ i \J-48 48 7.36 38 | 449 629
- AJ-T2 T2 11.04 5.52 15,14 2,120
— —F AJY6 B 14,72 736 3587 _ 5,022

A-jacks® Dimensions

A-jacks® Bank Stabilization

6.4 Reforestation

Approximately 120 acres of floodplain will be reforested with native mast producing
bottomland hardwood trees. The forested area will aid in the reduction of drift, trash,
and sediments from Ohio River floodwaters into Hovey Lake. Historically, these
sediment and trash laden floodwaters have accelerated the filling of Hovey Lake. The
reforestation will aid in flood desynchronization and prolong the life and viability of the
Hovey Lake ecosystem.
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Soil types, hydrology, and terrain position will be the primary factors considered when
selecting the tree species to be planted, and a detailed planting design should be
developed in order to insure that the planting effort is successful. Typical bottomland
species to be planted in the floodplain area would include pin oak (Quercus palustris),
swamp chestnut oak (Quercus michauxii), swamp white oak (Quercus bicolor), pecan
(Carya illinoensis), and shagbark hickory (Carya ovata). Aggressive light mast
producing species, such as silver maple (Acer saccharinum), green ash (Fraxinus
pennsylvanica), sycamore (Platanus occidentalis), and/or willows (Salix spp), would be
expected to regenerate naturally.

6.5 Planning/Engineering Assumptions

Dredging

" Three small auger head dredges would be used, and the material would be pumped
directly to the disposal sites. All dredges would be utilized in three shifts.
All dredge disposal sites were selected from USGS topographic maps, and site
visits. Detailed survey data would be required to better determine the limits, and
volumes of the disposal areas.

Bank Stabilization
" Average channel velocities are 3 feet per second.
Armortec’s A-jacks® AJ-24 units would be used to stabilize the toe of the eroding

slope. Each unit weighs 78 pounds and is small enough to be assembled and
placed by hand.

Two rows of A-jacks® would be toed into the river bed a minimum of 1.5 feet deep.
A-jackss would be interconnected in rows along the toe trench. Two rows would be
used at the base, with a single row on top.

Backfill sediment for the voids would be taken from onsite.

Reforestation
Nursery stock for reforestation will be obtained from a State of Indiana nursery.
Bare root seedlings will be planted in a similar manner to ongoing reforestation
efforts being conduction in the Hovey Lake area.

7.0 Cost Estimate (Construction)

Dredging - Engineering costs for the proposed project are contained on Table 2. A detailed
MCACES cost estimate for the proposed project is included in Appendix D.

Table 2. Engineering Costs.

Item — Hovey Lake Restoration Cost
Dredging $2,346,000
Geotube Levee $79,300
A-Jacks Bank Stabilization $241,100
Reforestation $31,700
Mobilization and Contingencies @ 20% $269,800
TOTAL $2,750,900
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8.0 Schedule

Hovey Lake Restoration: The estimated construction time is shown on Table 3.

Table 3. Construction Schedule.

Iltem — Hovey Lake Restoration Cost
Dredging 307 Days
Levee 42 Days
Dewatering 168 Days
A-Jacks Bank Stabilization 60 Days
Reforestation 15 Days
Mobilization 12 Days
TOTAL 604 Days

9.0 Expected Ecological Benefits

Terrestrial/Riparian Habitat: The Hovey Lake Restoration project would result in long-term
beneficial impacts to terrestrial/riparian resources. The reforestation of 120 acres adjacent to
the Ohio River would be considered a long-term beneficial impact to terrestrial/riparian
resources. Although the reforestation is primarily designed to aid in flood desynchronization,
the reforestation would be beneficial to many game and nongame species of wildlife. The
conversion of agricultural lands to upland and bottomland forest, would result in sustained long-
term beneficial impacts to terrestrial resources.

The dredging activities proposed for Hovey Lake would be within the open basin of the lake.
There would be no reasonably foreseeable beneficial impacts to terrestrial/riparian resources
associated with the dredging activities.

Aquatic Habitats: Long-term beneficial impacts to aquatic resources would be anticipated as a
result of implementing the proposed project. Dredging of the open basin at Hovey Lake would
result in long-term beneficial impacts to fishes due to the improved/deepened waters in the
oxbow. Habitat requirements for fishes change seasonally and improved depth in the oxbow
would be considered beneficial. Restoring/increasing the depths of the oxbow would provide
over-wintering habitat for fishes, especially fish such as paddlefish. The project would result in
an overall improvement in off channel aquatic habitat in the area and an increase in the
functional life of the Hovey Lake aquatic ecosystem.

Long-term beneficial impacts to aquatic resources would also be anticipated as a result of the
proposed reforestation and bank stabilization. The reforestation along the river bank would
reduce potential stream bank erosion. The conversion of agricultural land to forest would
indirectly improve water quality by reducing the amount of silt and contaminants from entering
the Ohio River via stormwater runoff.

Wetlands: There would be long-term beneficial impacts to jurisdictional wetlands as a result of
implementing the proposed project. Reforestation would provide buffers for riparian zones and
bottomland hardwoods in the vicinity of Hovey Lake.

Federally-Listed Threatened and Endangered Species: There would be minor beneficial
impacts to the Indiana bat and bald eagle associated with the planned reforestation. The
project will result in a net increase in forested riparian habitat within the study area that can be
utilized by these species.
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Other than indirect benefits associated with improved water quality, there would be no
reasonably foreseeable beneficial impacts to the endangered mussel species in the Ohio River
near the project site as a result of implementing the proposed project.

Socioeconomic Resources: There would be short-term and long-term beneficial impacts to
socioeconomic resources as a result of implementing the proposed project. The short-term
beneficial impacts would be related to costs and local expenditures associated with the dredging
of Hovey Lake and the bank stabilization and reforestation of the Ohio River shoreline.

10.0 Potential Adverse Environmental Impacts

Terrestrial/Riparian Habitat: There would be short-term adverse impacts to the agricultural
lands adjacent to Hovey Lake. Short-term impacts would occur associated with the disposal of
the dredge material on the adjacent agricultural lands. Adverse impacts to this area would be
considered short term, because it is assumed that the site can be farmed following the
dewatering and grading of the dredge material. These agricultural fields are primarily used by
Hovey Lake FWA as part of their on-going waterfowl management program.

Aquatic Habitats: There would be a potential for minor adverse affects to aquatic species in
the lake and in the river. In Hovey Lake adverse impacts may occur to immobile benthic
invertebrates during the dredging operations. Localized populations of benthic invertebrates
could be directly disturbed during the construction operation. However, the invertebrate
populations within the open water basin of the lake where the dredging is proposed are not
expected to be as abundant, diverse, or important to the ecosystem as the invertebrates
colonizing the shallow water bald cypress portions of Hovey Lake.

The dredging operations in Hovey Lake may also have a short-term adverse impact on the fish
population by directly disturbing their habitat and increasing turbidity. However, with the
exception of open water species such as paddlefish, the open water basin of the lake, where the
dredging will occur, is not expected to contain the number and diversity of fishes that are
supported within the shallow water bald cypress portions of Hovey Lake.

Adverse impacts to aquatic species in the Ohio River will be short-term and minor. During the
bank stabilization phase of the proposed project, sensitive aquatic species immediately
downstream from the site could be adversely impacted by degraded water quality associated
with displaced bank sediments.

It is assumed that Hovey Lake, with its current average depth of approximately six to eight feet,
stratifies during the summer, and anoxic zones are created. Following the dredging/deepening
of Hovey Lake, there would continue to be a potential for summer stratification, and subsequent
anoxic zones may become established in deep water areas. It is unlikely that the stratification
of Hovey Lake would cause meaningful additional adverse affects to aquatic resources.

Wetlands: There would be no adverse effects to jurisdictional wetlands as a result of
implementing the proposed plan.

Federally-Listed Threatened and Endangered Species: There would be no reasonably
foreseeable adverse impacts to most federally listed threatened and endangered species as a
result of implementing the Hovey Lake Restoration project. There is the potential for the
dredging operations to disturb bald eagles at Hovey Lake. The dredging operations will be
limited to the open basin of the lake and will not influence the other portions of the Hovey Lake
FWA, consequently these impacts are expected to be short-term and minor.
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Socioeconomic Resources: There would be long-term and short-term adverse impacts to
socioeconomic resources as a result of implementing the Hovey Lake Restoration Project. The
long-term impacts will be associated with the permanent loss of approximately 120 acres of
terrestrial floodplain agricultural lands that will be reforested. There would be short-term
adverse impacts associated with the temporary loss of farming on approximately 320 acres of
land comprising the dredge material disposal sites. These impacts would be short term
because it is assumed that the disposal area can be farmed following the completion of the
dredge material dewatering.

11.0 Mitigation

Minor impacts associated with site dredging and material placement may occur during the
construction of this project, however, no significant adverse impacts are expected. The use of
best management practices and proper construction techniques would minimize adverse water
quality impacts.

Following the completion of the dredging and spoil dewatering operation, the dredge disposal
site will be graded and restored for agricultural / wildlife management purposes.

12.0 Preliminary Operation and Maintenance Costs:

Operation and Maintenance costs are summarized on Table 4.

Table 4. Operation and Maintenance Costs(50 Year Project Life)
Maintenance Frequency Costs
Hovey Lake 25 Years $500,000
Bank Stabilization 10 Years $120,600

13.0 Potential Cost Share Sponsor(s)

Indiana Department of Natural Resources
Ducks Unlimited

14.0 Expected Life of the Project

The expected life of the project is 50 years.

15.0 Hazardous, Toxic, and Radiological Waste Considerations

Potential impacts of hazardous, toxic, and radiological waste (HTRW) at the site were visually
assessed during a site visit and further assessed via a database search of HTRW records in the
site area.

Site Inspection Findings. The project site consist Hovey Lake and a land area surrounding the
lake which is located in Posey County Indiana at Ohio River mile 835-840. Hovey Lake is an
oxbow lake formed by a meander cutoff of the Ohio River. Uniontown, KY is the nearest town to
the project area and is located south across the Ohio River from Hovey Lake.

The following environmental conditions were considered when conducting the project area
inspection on June 29, 1999:

Dirt/Debris Mounds;
Ground Depressions;
Qil Staining;

Suspicious/Unusual Odors;
Discolored Soill;
Distressed Vegetation;

Ohio River Ecosystem Restoration Program - Appendix H -Example Ecosystem Restoration Project 12



Above Ground Storage Tanks (ASTS);
Underground Storage Tanks (USTs);
Landfills/Wastepiles;
Impoundments/Lagoons;

Electrical Transformers;

Standpipes/Vent pipes;
Surface Water Discharges;
Power or Pipelines;
Mining/Logging; and
Drum/Container Storage; " Other

Inactive oil wells were observed in the project area. None of the other environmental conditions

listed above were observed in the project area.

Risk Management Data Search. A search of available environmental records was conducted
by Environmental Data Resources, Inc. (EDR). The search complied with ASTM Standard
Practice for Environmental Site Assessments, E 1527-97. The search report with an enlarged
map showing the search area around the project site is presented in Appendix B. The search
distance was configured to include the area of the project and a one-mile buffer zone beyond
the project area boundary. It was conservatively assumed that any environmental conditions
beyond the project area buffer zone would not impact the project. The database search
consisted of a landmass covering the entire Hovey Lake peninsula to include a one mile buffer
beyond the outer limits of the project area boundary (see map in Appendix B). The HTRW item
searched (e.g., USTs, NPL sites, etc.) and area searched are as follows:

Databases

Search Area

NPL: National Priority List

Entire Hovey Lake Peninsula and a 1.0 mile
buffer beyond the project boundary.

RCRIS-TSD: Resource Conservation and Recovery Information System

Entire Hovey Lake Peninsula and a 1.0 mile
buffer beyond the project boundary.

SHWS: State Hazardous Waste Sites

Entire Hovey Lake Peninsula and a 1.0 mile
buffer beyond the project boundary.

CERCLIS: Comprehensive Environmental Response, Compensation, and
Liability Information System

Entire Hovey Lake Peninsula and a 1.0 mile
buffer beyond the project boundary.

CORRACTS: Corrective Action Report

Entire Hovey Lake Peninsula and a 1.0 mile
buffer beyond the project boundary.

SWF/LF: Available Disposal for Solid Waste in lllinois- Solid Waste Landfills
Subject to State Surcharge

Entire Hovey Lake Peninsula and a 1.0 mile
buffer beyond the project boundary.

LUST: Leaking Underground Storage Tank

Entire Hovey Lake Peninsula and a 1.0 mile
buffer beyond the project boundary.

UST: Underground Storage Tank

Entire Hovey Lake Peninsula and a 1.0 mile
buffer beyond the project boundary.

RCRIS-SQG: Resource Conservation and Recovery Information System for
Small Quantity Generators

Entire Hovey Lake Peninsula and a 1.0 mile
buffer beyond the project boundary.

RCRIS-LQG: Resource Conservation and Recovery Information System for
Large Quantity Generators

Entire Hovey Lake Peninsula and a 1.0 mile
buffer beyond the project boundary.

ROD: Record of Decision

Entire Hovey Lake Peninsula and a 1.0 mile
buffer beyond the project boundary.

CONSENT: Superfund (CERCLA) Consent Decrees

Entire Hovey Lake Peninsula and a 1.0 mile
buffer beyond the project boundary.

Coal Gas: Former Manufactured gas (Coal Gas) Sites

Entire Hovey Lake Peninsula and a 1.0 mile
buffer beyond the project boundary.

MINES: Mines Master Index File

Entire Hovey Lake Peninsula and a 1.0 mile
buffer beyond the project boundary.

The HTRW database search did not reveal negative environmental conditions in the project
area in Indiana. The database search also included areas across the Ohio River in Kentucky.
Environmental conditions in Kentucky included a coal mine, and one RCRA small quantity
generator. The database search identified various environmental conditions such as USTSs,
LUSTs, CERCLA sites and landfills beyond the one mile buffer zone surrounding the Hovey

Lake peninsula project area.

HTRW Findings and Conclusions. Oil wells observed during the site inspection are a

potential source of hydrocarbon contamination of groundwater from well casings that may have
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leaked over time. Soils around oil production areas have the potential for contamination from
buried drill muds and cuttings at drilling sites, produced water spills at oil/water separators,
spills/discharges of sludges and water from storage tanks, and oily waste/sludges in abandoned
production pits. With the exception of potential hydrocarbon, and drill muds and cuttings
contamination at petroleum production sites, the site inspection and search of environmental
records have revealed no other evidence of recognized HTRW problems in connection with this

project site.
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APPENDIX A Threatened & Endangered Species
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July 1, 19949

ENDANGERED. THREATENED AND RARE SPECIES DOCUMENTED FROM POSEY COUNTY. [NDTANA

SPECIES NaME COMHON NAME FED STATE DWTE
Mammal

LUTRA C.EMWZENE 5 HORTHERN RIVER OTTER = SE 1001
MYOTIS SODALIS IMOIANA BAT CR SOCIAL MYCTIS LE SE 1956
NWYCTICEILG HUMERALTS EVENING BAT il SE 1985
SYLVILAGLS: AQUATICLS SkiAMp 113 el SE 1468
TAXIDEA TAXUS AMERTCAN BADGER L tE 1487
Bird

AROEA ALBA GREAT EGRET el SSC 1585
ARDEA HERDDIAS GREAT BLLE HERON ek L 1980
CERTHIA AMERICAMA SADWN CREEPER e . 1983
DEMNDROICA CERULEA (ERULEAN WARBLER ik 350 1979
GAVIA [MMER COMMON LOON sl 5% 1989
HALIAEETUS LEUCOCEPHALLIS BALD EAGLE LT SE 1932
TIOERYCHS EXTLIS LEAST BITTEAN i 3E 1932
LARILG LLOCVIC [ANUS LOGGEERHESD SHRIKE g 5E 1988
MNYCTAMASSS WIOLACEA YELLOW-CRONMED WIGHT-HERCH ey 5E 1985
BANDION HALTASTLS OSPREY ok SE 71
FHALACROCORAN ALRITUS DOUBLE-TRESTED CORMORANT g X 1053
Reptile

CROTALUS HORRIDUS TIMBER RATTLESMAKE oo 3E 1E92
KINCSTERNON SUBRUBRLM EASTERY MUD TURTLE & SE 1885
LIOCHLOROPHLS VERNALIS SMOCTH GRIEN SMAKE bicd SE 1832
NERODLA ERYTHROGASTES NEGLELTA COPRERBELLY WATER SMAKE i 5E 1585
PREUDEMYS CONCIMMA HIERCGLYPHICA HIERDGLYPHIC RIYER. COOTER i 5E 1580
THAHNDPHLS PROXIHUS WESTERM RIZBON SMAKE * 550 1852
Amphibian

CRYPTOBRANCHUS ALLEGANIENSIS HELLBENCER “ & 195
*LLEGANLENSIS

Fish
ACTPEWSER FULVESCENS LAKE STURGEDM ik SE 1850
CRYSTALLARLA ASPRELLA CRYSTAL DARTER aid b 1881
CYCLEPTLE ELONGATLE BLUE SUCKER feie C 1853
ETHEQSTCMA PELLUCTOUM ERSTERN SAND DARTER i 550 1942
ETHEQSTOMA SGUAMILERS SPOTTALL DARTER 1 %E 1983
PERCINA EVIDES GILT DARTER il SE Lgg1
PERCINA URANIDEA STARGAZ NG DARTER ke 5% 1800
Crustacean
CRCONECTES INDTANENSIS INDIAMA CRAYFISH o 356 1974
Mussal
ARCICENS CONFRAGOSLS RJX-POCKETBOON * o 1887
CUMBERLANDIA MOMDDOSTA SPECTACLECASE b 5% 1287
CYPROGEMIA STEGARIA CASTERN FANSHELL PEARLYMUSIEL LE SE 1387
EPICBLASHA FLEXUOSA LEAFSHELL L S8 1887
EPIGBLASHA PROPINOQUA TEANESSEE RIFFLESHELL b oE 1987
EPICBLASHA SAMPSONLI WARASH RIFFLESHELL e 5¥ 1544
EPIOBLASMA TORULOSA TORULOSA TUBERCLED 8LOS3IM LE SE 1887
EPICBLASHA TRIOUETRA SMUFFBOY bodd SE 1887
FUSCOMALA SUBRITUNDA LOMG-50L1I0 il SE 1802
LAMPSILLS ABRUPTA PINK MUCKET LE SE Jo0n
LAMPSILIE OVATA POCRETROCE b i 1987
LAMPSILLS TERES YELLOW SANDSHELL e ol 1987
LEPTODEA LEPTOOON SCALESHELL % 5% 1876
LIGUMIA RECTA BLACK SANDSHELL E bl 1587
DEQVARTA RETLSA RING PINK LE 58 1287
DEQVARLS SURROTUNDA ROUND HICKORYNUT ekl S50 1887
PLETHDEASLE CICATRICOSUS WHITE WARTYRALCK LE SE 197E
PLETHOBASLS [OJPERIANLS CRANGE -FOOT PIMPLEBACK LE Sk 1244
GTATE: SH=extirpated, SE=endangered, ST-threatenad, SR-rare. S5C=3pscia ] concern, WL=watch 1151, SE=signiticant, +
N re $tatus Dwt rarsity warrants comcern

FEOERAL Le=endangersd, LT-threatened. LELT=different Tisifngs for specific ranges of speciss, Pl=proposed

gndangered. FT=propnsed threatemed, EfSA=apoearancs similar £o LE species, *¥s=not |

Page 1
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July 1, 1809

EMDANGERED, THREATENED AND RARE SPECIES DOCLMENTED FREM POSEY COUNTY, IMDTANA

SPECIES MAME

PLETHOBASUS CYPHYUS
FLEUROEE™A CLANA
PLEURCEEMA CORDATLM
PLEURCEEMS PLENUM
FLEURDAEMA PYRAMIDATUM
FOTAMILLS CAPAX
GUADRULA CYLINDRICA CYLINDRICA
QUADALILA METANEYRA
QUADALILA NOCULATS
STMPSONALAS AMBIGUA
TOXDLASMA LIVIDUS
TOXOLASMA PARVUM

Gastropod
TRIQDORSIS OBSTRICTA

Lepidoptara: Butterflies, Skippers

1
CYLLOPSES GEMMA
EUPHYES: DUKEST
SATYROOES APPALACHIA APPALACHIA

Lepidoptera: Moths
CATOCALA MARMORATA
EQSPHOROFTERYX THYATYROIDES

Coleoptera: Beetlas
NICROPHDALS AMERICANUS

EEhene tara: Hagﬂ‘les
PENTAGENTA VITTIGE
TCRTOPLS PRIMUS

Vascular Plant

AZOLLA CAROL TN [AMA
CALYCOCARFLM LYOMTI
CARER BUSHIT

CAREY GIGANTEA

CAREX LUPLLIFORMIS
CAREW SDCIALIS
CATALPA SPECTOSA
CIMICIFUGA RUBIFOLIA
CLEMATIS PITCHERT
CRATAEGUS VIRIDIS
CUSCUTA CUSPIDATA
CYAERLS PRELDOVEGETUS
DIDIPLIS DLANCRA
DIERVILLA LONICERA
ECHINDOORUS CORDIFOLIUS
ELEQCHARTS WOLFII
EUPHORBIA QATUSATA
FESTUCA PARADDXA
GLEDLTSIA AQUATICA
HOTTON1A TMELATA
HYFEALCUM DENTICULATUA
IRESINE RHIIDMATOSA
[S0ETES MELAROPODS
LEMMA MINEMA
LEPTOCHLOA PRRICOIDES
LESPEDEZA STUEVEL
LESQUERELLA GLOBNSA
LUDWIGLA DECURRENS
LUDWEGIA GLANCLLOSA
MONARDW ERADBURTAMA

STATE: J=axtirpated, SE=endangered. ST=threatened. SR=rare, S5C-

COMMON. NAME

SHEEPNOSE
CLUBSHELL

OHIO PIGTOE
ROLGH PIGTOE
PYRAMID PIGTOE
FAT POCKETEOO0K
RABBITSFOOT
MONKEYFACE
WARTYBACK
SALAMAKOER MUSZEL
FLRPLE LILLIPUT
LILLIPUT

SHARP WEDGE

GEMMED SATYR
SCARCE SWAMP Sklpoch
ARPALACHTAN EYED BROWK

MARELED UKDERNING MOTH
PINEPATCHED LODPER MOTH

BMEATCAN BURY[NG BEETLE

A PENTAGENIAN BUERTWING MAYFLY
A MAYFLY

CAROLINA MISCUITO-FERN
CUP-SEED

BUSHS SEDGE

LARGE SERGE

FALSE HDP SEDGE
SOCIAL SERGE

MDRTHERN CATALPA
BPPALACHIAN BUGEANE
PITCHER LEATHER-FLONER
GREEN HAWTHDRN

CUSP DODDER

GREEN FLATSEDGE
WATER - PURSLARE
HORTHERN EUSH-HONEYSLICKLE
CREEPIM: EUR-HEAD
WOLF SPI1EERLSH
BLUNTLEAF SPURGE
CLUSTER FESCUE
WATER-LOCLSET
FEATHERFOIL

COPBERY ST, JOHM S-WOAT

F
SLACKFO0T QUILLWIRT
LEAST DUCKWEED
AMEZTM SPRAMGLE-TOP
TALL BUSH-CLOVER
LESOUEREUX "5 MUSTARD
PRIMAOSE WILLOW
CYLIKDRIC-FRUITED SEEDREQE
EASTERN BEE-BALM

ng status Dut racity warrants cancern

FEDERAL LE=ondargerad, LT=threatened. LELT=different 'I'ist'in-gs Ter specific ranges of species,
endangered, PFT=proposed chreatened, EfSA=a2gpesrance similar to LE species. **=rot 1isted

Pege 2

FED

IPIIIRIRINE

1

i

PRI IREIRYEYYIYOOSIOLFELTEISLISRSLILS

STATE DATE
SE 1987
SE 1587
$SC 17
SE 1344
S8 197
S 159
SE 1087
iy 1073
= 1373
$5C 1975
S§C 1978
w1976
£ 1
R 193
189
S 13083
w199
ST 13
1853
ST 1974
ST 1974
ST 199]
5T 1985
S 1893
s 1901
8| 1%l
SR 18
R 1806
S 1063
s 18lE
5T 1o1F
0 183
SR 1991
SR 1934
5 1932
X 1816
SR 1887
SC 1980
S 138l
£ 1981
ST 1982
5T 18
T
£ 15
S 1381
& iml
& 1926
T
SR 1391
a7 1991
SE 1993

special concarn, Wl=watch 1ist, SG=significant,
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July 1, 1999
ENDWNGERED. THREATENED AND RARE SPECIES DOCUMENTED FROM POSEY COUNTY. INDIAHMA

SPECIES NAME COMON NAME FED  STATE DATE
NCTHOSCOAROM BIVALYE CRAOW-POLSON e 3R 1985
PANICUM SCOPARIUM BAOOM FaX[C-GRASS iy SE 1982
PERIDERIDIA AMERICANA EASTERN EWLOPHYS s SE 1485
PLATANTHERA FLAVA VAR FLAVA SOUTHERN JETN ORCHID iy 3 1522
PREMANTHES ASPERA ROUGH RATTLESHAKE-ROOT i iR 1591
RANUNCULUS LAXTCAULIS MIZ51531IPPL BUTTERCUP i SE 1383
RARLMCLILUS PUSILLUS PURSH BUTTERCLP o 3E 1693
BHYNCHUSPORA CORNICULATA YAR INTERIOR  SHORT-BRISTLE HORMED-ALSH e aT 1091
RUBLS ALLMALS & ERAMELE e o 1811
RUBUS TMPAR A BAAMELE o o 1534
SCUTELLARIA PARVLLA VAR AUSTRALIS SOUTHERN SKULLCAP o R 1983
SOLIDAGD BUCKLEYL BUCKLEY "3 GOLDENRCD ik 3 1985
SPIGELLA HARILANDICA HUOOLASD FINKROOT by 3E 1962
TARQDIUM DISTTCHUM BALD CYPRESS i i 1934
THALTCTRUM PUBESCENS TALL MEADCWRLE ek T 1511
TRACAELOSPERMUM DIFFORME CLIMBING DOGEANE i 1583
TRIFOLTIM REFLEXUM VAR GLABRLM BUFFALD CLOVER i 3 1587
VITIS PALMATA CATEIRD GRAFE it SR 15852
WISTERTA MACROSTACHYA KENTUCKY WISTERIA il SR 1693

HiEh Quality Natural Community

FOREST - FLATNOCOS SOUTHMWESTERM LOWLAND MESIC SOUTHWESTEAM LOWLAND il 53 189

MESIC FLATWOOOS

FOREST - FLOODPLAIN WET-MESIC MET-MESIC FLOOCPLAIN FOREST bl 53 1969

FOREST - UPLAND HESIC HESIC UPLAND FOREST b =5 1983

WETLAND = SWAMP. FOREST FORESTED ZlaMe e =5 1534

WETLAMD - SWAMP SHRLB SHRUB Shame ke T 195

ITATE: Sk=extirpated, SE=sndangered, ST-threztened, SR=rare. S3C-special concern, Wo=watch 1ist. S&=sigrmiticant,*

na status but rarity warrants concern _ = N
FEDERAL: LE=endangered. LT=threatened, LELT=giffarent listings for specific ranges of species. PE=proposed

andangered. PTepropased threatermed. E/SA=appearance similar to LE spacies. **enot liszed

Fage 3
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APPENDIX B Hazardous Toxic and Radiological Wastes
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®-Environmental
:Data
5 Resources, Inc.

= an zedr-company
The EDR Area Study
- Report
Study Area
Hovey Lake
Uniontown, Kentucky

July 12, 1999

The Source
Inquiry number 389093.1s For Environmental

Risk Management

Data

3530 Post Road
Southport, Connecticut 06490

Nationwide Customer Service

Telephone: 1-800-352-0050
Fax: 1-800-231-6802
Internet: www.edrmet.com
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EXECUTIVE SUMMARY

A search of available environmental records was cenducted &y Environmental Data Resources, Ine.,
(EDA).

The address of the subject prepeny far which the s=arch was intended i

HOVEY LAKE
UNIONTOWN, KY 42481

Ne mapped siles were found in EDR's search of available { ‘reasonably ascenainable ') government
recards within the requested search area for the following Databazas:

MPLY i e Mational Priority List

Delisted NPL:._______________ NPL Deletions

RCRIS-TSD...________...... Resource Conservation and Recavery Information System

BHWS: . State Haz. Waste

CERCLIE: .l gnmpreh&mawe Environmental Response, Compensation, and Liebility Infarmation

yElam

CERC-NFRAP: _______ _...... Comprehensive Enviranmental Response, Compensation, and Liability information
Syatem

CORRACT S, e Cosrective Action Report

BWRILE: - Solid Waste Facilities List

i R e Underground Storage Tank Database

RRATE:. ACRA Administrative Action Tracking Sysiam

RCRIS-LQG:L.. ... Aesource Consarvation and Recovery Information System

HWMRS:, . ... . . Hazardous Materials Information Reporting System

BADSL - conmemo s PCB Activity Database System

BRI Emergency Response Motification System

L 1L Toxic Chemical Release Inventary System

WPL Llen: . .. ... MNPL Liens

TSCA. ... ... _......__ Toxic Substances Control Act

o - A R Material Licensing Tracking System

5.3 oSt B P 7 1 ROD

COMNSENT:. ... .. . Superlund (CERCLA) Consent Decreas

Unmapped (orphan) sites are naot considered in the foregeing analysis,

TCA8E0EE. 15 EXECUTIVE SUMMARY 1
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EXECUTIVE SUMMARY

Search Resulis:

Page numbears and map identification numbers refer to the EDR Radius Map report where detzilad data on
individual sites can be reviewad,

Sites listed in bold italics are in multiple databases.

RCRIS: The Resource Conservation and Recovery Aot databaze includes selected information on sies
that generate, store, treat, or dispose of hazardous waste as defined by the Act. The source of this
database is the U.S, EPA,

A review of the RCRIS-5QG list, a5 provided by EDR, and dated 04/28/1588 has revealed that thera is 1
RCRIS-3QG site within the searched area.

Site Address MapID Page
UNION CO GAS & OIL CO 5TH & MILL 5T 7 2

FINDS: The Facility Index System cantains both faciiity information 2nd "pointers” to other sourees of
information that contain more detail. These include: RCRIS, Permit Compliance System (PCS):
Aerometric Information Retrieval System (AIRS); FATES (FIFBA [Federal Insecticide Fungicide
Rodenticide Act] and TSCA Enfercement System, FTTS [FIFRA/TSCA Tracking System]; CERCLIS:
DOCKET (Enforeement Docket used to manage and track information on civil judicial enforcemeant
cases for all environmental statutes); Federal Underground Injection Contral (FURS): Fadaral Reparting
Data System (FRDS); Surface Impoundments (SIA); TSCA Chemicals in Commerce Information System
(CICS); PADS; ACRA-) (medical waste transponersidisposers); TRIS: and TSCA. The source of this
database is the U.S. EPANTIE.

A review of the FINDS list, as previded by EDR, and dated 04/01/1999 has ravealed that there is 1
FINDS site within the searched area.

Site Address MapID Page
UNION CO GAS & OIL CO 5TH & MILL 5T T 2

Mines: Mines Master Index File. The source of this database is the Dept. of Labar, Mine Safety
and Haalth Administration.

A review of the MINES list, as provided by EDR, and dated 08/01/1598 has revesled that there iz 1
MIMES site within the searched area,

Site Address MapID Page
ISLAND CREEK COAL COMPANY ]

3+

TCIEI093.15 EXECUTIVE SUMMAAY 2
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EXECUTIVE SUMMARY

Pleass refer to the end of the findings report for unmapped orphan sites dus to poor or inadequats address informatian,

TC389083. 18 EXECUTIVE SUMMARY 3
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MAF FINDINGS SUMMARY

Catabase

MNPL

Delistad MPL
RCRIS-TSD
State Haz, Waste
CERCLIS
CERC-MFRAP
CORPRACTS
State Landfill
LLST

UsT

RAATS

RACAIS Sm. Quan, Gen
RCRIS Lg. Quan. Gen.
HMIRS

PADS

ERNS

FINDS

TRIS

MPL Ligns

TECA

MLTS

ROD

CONSENT
MIMES

" &ites may be flisted in more than cne detabase

Total
Plotted

uﬂﬂﬁcnn4nnao—nc%ca¢¢¢auc

TEIRO083.1g Page 1o 2
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hAP FINDINGS

Map 1D

Cirestion

it EDR ID Wumber

Distance (ML.)Sile Datmbasels)] EBA D Number
Coal Gas Site Search: EDR does not presently have coal gas site infarmation avallable in this state,

1 UNION €O GAS & OIL CO RCRIS-SQG 1001156263
5TH & MILL 5T FINDS KYROO000998s
UNIONTOWN, KY 42461

RACAIS:

Owner: DARNELL SMITH
[502) 335-4511

Contact DARMELL SMITH
1302) 389-4811

Record Dats: 0470711997

Classifization: Not reported

Used Oil Aecye: No

Viclation Sines: No violations faund

2 ISLAND CREEK COAL COMPANY MINES MOGODDESES
MSA

UNION (County), KY

U.S. MINES:
Mine ID; 1503178
Ertitty Mams: OHIQ & 11
Stae FIPS code: 21
Shatus Date: 12181953
Oparation Class: Coal mining
Mumiper ol Fils: 000
Lafitude: AT 45356

SIC Codes: 12110

Company: ISLAND CREEK COAL COMPANY
County FIPS code: 225

Status: Active

MNumber of Shops: 0
Mumber of Plants: &
Lengitude: 087 556 580

TC380083.13 Pagezaf2
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GOVERNMENT RECORDS SEARCHED / DATA CURRENCY TRACKING

T maintain currercy of e fdllowing federal and state databases, EDA contacts the appropriste govemmenial agency
on a manthdy or quarterty basis, g3 seguirec.

Elapsed ASTM days: Frowvides confirmation that this E0R repent maats or excesds the $0-day updating requirgmant
af the ASTM standard.

FEDERAL ASTM RECORDS:

CERCLIS: Comprehensive Enviranmental Respanse, Compensation, and Lisbdity Information Svstem
Solifce: ERA
Telephone: TO3-413-0223
CERCLIS cartains dats an patantialy harsmdss washe 23es that have bean reported 1o the USEPA by states, municipalifes,

privale companies and private persons, pursuant to Section 1403 of the Comprenensive Environmental Resporse, Compensation,

and Liakshity Act {CERCLA). CERCLIS contams sitas which are aither proposed 1o or on the National Priorties
Lis1 (NPL) and sites which are in the sareening and assegsmeant phase far possible Helusion cn the NPL.

Daw of Governmant Version: 045271/99 Date of Daga Arrival at EDR: 05M4/22
Cate Made Active at EDR: 060395 Elapsed ASTM days: 26
Daiabase Release Fraquency: Cuarary Cale of Last EDR Contact: 05/14/89

ERMS: Emargancy Response Motification Systern
Sounce: EPANTIS
Telephone: F02-260-2342
Emergency Fesporse Notficaton System. EANS raconds and stores infornation an reposted releases of od and hazerdous

substances.

Date of Government Version; 12/31/948 Oate of Data Armeal at E0E: 11369
Cate Made Active at EDR: 01/18/99 Elapsed ASTM days: 5

Catabase Ralaasa Fraquency: Ouanany Datw of Last EDA Contact 05/12/98

NPL: Mational Priority List
Sounca: EPA
Telaphome: MA
Matiorial Pricrities List (Sugerfund], The NPL is a subsat of CERCLIS and (dentifias over 1,200 sites far priceity
caanup under the Superfierd Program. NPL sitas may encompass ralatively lare areas. As sueh. EDRA provides polygan
covarage for ovar 1,000 NPL site boundaries produced by EPA's Enviranmental Phatographic Interpretafion Center

[EPIC)

Caie of Governmant Version: 05M 084 Date of Data Ardwal at EDR; 0812059
Date Made Active at EDR: 0606999 Elapsed ASTM days: 28

Catebase Asisase Fraquency: Semb-Annualy Dase of Last EDR Contact 0871299

RCRIS: Rescurce Consarvation and Recowvery Imlormation System
Souncs: EPANTIS
Telephone: BO0-424-9345
Rascorce Conservation and Recovary Information System. RCAIS includes salactive informatien on sites which generate,
transpart, stare, treat andior dspose of hazardous weste 23 defined by the Resowce Consenvation and Recovery

Act {RCRA).

Cais of Government Version: 4/26/94 Date of Data Amival at EDR: 0514599
Date Mads Active at EDR: 05/0895 Elapsed ABTM days: 26

Catebase Release Frequency: Semi-Anmwadhy Dase of Last EDR Gantact 05M14/88

CORRACTS: Corrective Action Report
Source: EPA
Tealephone: BOD-424-3348
CORRACTS idertifies hazardous waste handerss with RCAA cormective action acvity

Date of Government YVargion: 0370194 Daswe of Data Anxival gt EDR: 0317159
Date Made Actve at EDR: 041689 Elapsed ASTM days: 30
Dalabase Release Frequency: Semi-Annually Date of Last EDA Gontact D6/21/99
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H GOVERNMENT RECORDS SEARCHED / DATA CURRENCY TRACKING

FEDERAL NON-ASTM RECORDS:

BRS: Biennial Raporting Systam
Source: ERPANTIS
Telaphons: BOC-424-8348
The Biennial Agparing Sysiem is a naticnal systam adménisiered by the EPA that collacts data on the genenation
and management of hazasdous waste, BRS capiures detailed data from twe greups: Large Quaraity Gereratars (LOG)
and Traatmant, Sorage, and Disposal Faciliies.

Date of Governmant Varsion: 1231/58 Date of Last EDR Conteet 02559
Database Ressase Frequency: Biennially Date & Meat Scheduled EDAR Contacs: 052199

CONSENT: Suparfund (CERCLA) Gonsent Decraes
Source: EPA Ragional Offices
Telephona: Vares
Major lzgal setaments thal establish respensibibly and standards for ceanup af NPL {Suparfund) sites. Raleased
pericdically by Linited Statas Distriet Courts after safiemant by parties fo lifgation mattars.

Date of Governmant Varsian: Vares Dete of Last EDR Contact Varies
Database Ralaase Frequancy: Vares Date of Mext Schaduled EDR Cortact: Mi&

FINDS: Facility Index SystemFacility idantification initative Program Surrmary Repor

Source: EPA

Telephong; MA

Fagility Index System, FINGS sontans both faciity informaton and ‘pointers’ fo other souras that santain mors
detail. EDA inclugss the following FINDS calabases in this repor: PCS {Permit Compliance System), AIRS {Asrometie
intgrration Ratrievel System), DOCKET (Erorsement Docket used io manage and track informatian an civil judicial
anforcement ceses for all environmental stattes), FURS (Fadaral Lnaeraraund Injacion Contral), C-DOCKET (Criminal
Cocket System used to frack crminal anfarcarmant actions for all amdranmertal statutas]. FFIS (Federal Faciltias
Informaticn Systam), STATE (State Erwvironmental Laws and Statutes), and PADS (PCE Activity Data System).

Date of Government Version: 0440195 Date of Lest EDA Contact 04/16°03
Database Ralaase Frequensy: Quartany Datz of Next Scheduied EOR Cantact 07/1259

HMIAS: Harardous Matarials information Raporting Syetem
Sauree: LLE. Deparment of Trarsportation
Telephone: 202-356-4526
Hazardaus Materials Incident Fepen Systam. HMIRS contains hazarmous matanal spill incdenis reported 1o DOT.

Date of Goverrmant Varsion: 123147 Daia of Last EDR Cantact 03/24/99
Datanase Fetease Freguancy: Annually Drate of Next Scheduled EDR Conaet: 07/26/88

MLTES: Matesal Licensing Tracking System
Source: Nuclear Regulatory Commizsion
Telephone: 301-415.T163
MLTS &= maintained by the Nuclear Fiegudatory Commission and cortaing a Rist of appraximately 8,100 sfies which
PaSSess of usR radicacive matenals and which ane subject to NRC licenzing requiremants, To maintain cuETancy,
EDR contacts the Agency on & quartarly basis.

Date of Gavernmaent Version: 12/0a/sa Caite of Last EOA Contact: 04/13/9%
Catabase Release Froguancy: Quarterty Oate of Next Scheduled EDR Contach: 071289

NPL LIENS: Federsl Supsrimd Lisns
Sowrce: EFA
Telephone: 205-564-4287
Federal Buperfund Lians. Under the autharity granied the USEPA by the Comprehensive Environmenal Response. Compansation
and Liability &zt [CERCLA) of 1380, the USEPA has the authority to tie liens against real propeny in order
o recover semadial action sxpenditures or when the property owner receives nofification of potential liabiity,
LISEPA compiies 8 lsting of filad notices of Superhand Lians.

Date of Government Version; 1001551 Carte of Last EDR Contact: 0S/28/98
Catabase Releass Fraquency: No Update Planneg Date of Next Schaduled EDR Contact 0B/23/29
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GOVERNMENT RECORDS SEARCHED / DATA CURRENCY TRACKING

PADE: PCA Actvity Databage Systern
Saurca: EPA
Tedaphona; 202-260-3238
PCE Activity Dashase. PADS Idantifies generators, transpartars, sammencial storers andier brekers and disposers
of FCE's who are required to notify the EPA of such activities,

Date of Geverrment Version: 002257 Date of Last EOR Contact: 0527784
Daabase Aelease Frequenay: No Update Planned [Date of Newt Scheduled EDR Contact 0B/16/29

RAATS: BCSA Administrative Asfon Tracking System

Source: EPA

Telephone: 202-564-4104

RCRA Adminisiraton Action Trackng System. RAATS contains records based an antarcement actions ssued under ACRA
pertaining to major vickators and includes edministrative and ekl actions brought by the EPA. Far administrasion
actions alter September 30, 1995, cata entry in the RAATS database was discontinued. EPA will retain a copy of
the database for hisioncal reconds. [ was necessary o erminate RAATS because 2 decrease in ageancy resources
made i impassible fo continue to update tha iMormation contained in the database.

Date af Government Version: 0417585 Date of Last EDA Contact 06/14/98
Database Reisasa Fraguency: Me Undate Planned Date of Mexf Scheduled EOR Contact 08/1395

ROD; Records Of Decision
Source: NTIS
Talephone: 705-416-0223
Fiecord of Decision. AOD docwmants mancate a permanent remeady at an NPL (Supsriund) sie comaining technical
and healih formation to aid in fhe cleanup.

Date of Govenrnmen Version: 01/31/5% Cate of Last EDR Cantact 05/25/%3
Delabase Aelease Frequency: Arnualy Date of Mext Sehaduled EDR Cantast 07/10/33

TRIS: Taxic Chemical Aalease Inventery Sysiam
Source: EPA
Talephone: 20E-260-1531
Toxic Redease invertary Systern. TRIS identifins facilities which release wxie chemicals to tha air, water and
land in reportable quantities under SARA Tite ||l Section 313

Date of Goverment Verslon: 1231/87 Date of Last EDR Contagt 05/07,/99
Daiabase Aeleess Frequency: Annually Date of Maxt Scheduied EDR Contast: 08/28/99

TSCA: Towic Substances Contral Azt
Snures: EPA
Telephone: 202-260-1444
Towie Substances Control Act. TSCA identifies mandasturars and impanars of shamical substancas induded on the
TECA Chamical Substance Imvertory list. It indudes data on the producion volume of hese substancas Dy pam

s,
Date of Gowemmant Varsion: 1231/94 Data of Last EDA Contact D4/28/99
Dambase Aeiease Freguency: Every 4 Years Date of Mext Scheduled EDR Conlact 0T/25/98

MIMES: Minas hblaster indax File
Source: Department of Labor, Ming Satety and Haalth Administration
Telephone: 303-231-8955

Date of Govemment Versgn: 08/01/98 Date of Last EDR Gontacth D4/0a=8
Dacabase Release Frequancy: Semi-Annually Dats of Nest Szheduled EDA Contact 07/0508
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“7 GOVERNMENT RECORDS SEARCHED / DATA CURRENCY TRACKING

STATE OF KENTUCKY ASTM RECORDS:

LUST: M
Source: Dapartment of Ervironmental Pratection
Telephone: 502.564-6716
Leaking Undergraund Starage Tank Incdent Aeparts. LUST records contain an inventary of reportad leaking underground
storage 1ank incidents. Not all stases maintain fese records, and the infarmrsation Stored varies by stats,

Datz of Sovemment Yersian: Nia Date of Daka Arrival at EDR: MUA
Date Made Active a1 EDR: N/AA Elapsaed ASTM days: 0
Darabase Ralease Fraguency: No Update Plannad Date of Last EDR Cortact: 0518539

SHWS: Stata Laads List
Sourcs: Department of Emvirenrmesnal Protection
Telephona: S02554-8716
State Hazarous Waste Sitas, State harsrdous waste site reconds are the states’ aquivalent to CERCLIS. Thesa sites
may o may not already be lizted o the faderal CERCLIS kst Priofity sites planned for cleanup wsing state funds
{stats equivalent of Superiund) ara idsrtified alang with sites where cleanup will bie paid for by patentialy
responsible parties. Available rdomation vanes by state.

Date of Govammeant Version: 12/28:38 Date of Data Arfval at EDA: 0114/82
Date Made Active at EDR: 021 544 Elzpsed ASTM days 32
Dawabase Release Frequency: Cuanery Date of Last EDR Contast: 04/05/99

LF: Salid Waste Facilitias List
Sgurce; Deparrnent of Environmental Protection
Telephane: 502-854-8716
Sofid Waetz Faclitiealandhill Sites. SWEILF type records typically contain an invensary of soiid wasts disposal
facdities or landfils in & parbcular stata. Depending an the stale, these may ba active o inactive faciities

O OpEn Jumps hal filed (o meet RCRA Sublite D Section 4004 ctera for solid waste landfils or dispasal
sites,

Date of Governmant Varsion: 02/01/63 Date of Data Arval gt EDR: 0301728
Date Made Active 2t EDS: 04101159 Elapsed ASTM days: 31

Database Release Frogeency: Sami-Annaally Date of Last EDR Contact: 05/24/99

UST: Undarground Starage Tank Database
Sourca: Deparmment of Erviranmental Protection
Telephcne, S02-564-6718
Registerad Underground Storage Tanks. UST's are regulated under Subtitle | of the Bessuren Consarvatian and Racowerny

At {RCRA) and must ba ragistarad with Sie State departmant resporsible for administering the UST program. Avallable
information varies by state program.

Dare of Gavemment Yergion; 020639 Date of Data Armval at EDR: 0518599
Ot Made &ctive at ED0R: 061 T/98 Elapead ASTM days: 30
Database Feleass Fraquancy: Ouarsdy Date of Last EDR Consact 04/05/80

Historical and Other Databasa(s)

Depanding on the geograshic area coverad by this repor, the data provided in these specially deiabases may or may not be
complete. For example, the existence of wetlands Information data in & spesfic reoart does not mean that & witlands i the

area covenid by the report are included. Mareover, the arsencs of any reported wetlends infeemation doss not nacessarily
mean Fal watlands do not exiat in the ares covered by the repart
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GOVERNMENT FIEEI; DS SEARCHED / DATA CURRENCY TRACKING

Fermer Manulactured Gas (Coal Gas) Sites: The existance and lecation of Coal Gas sies is provided axshisvaly o
EDR by Raal Property Scan, Inc. BCopyright 1593 Real Propery Scan, Inc. For a lechaizal descrinfian of tha fypes
of hazards which may be found at such sites, contect your EDR customar sarvize representative,

Disclaimer Provided by Resl Property Sean, Ine,

The Infarraticn contained in this rapor hes peedsminantly bean obtained from publicly 2vallable sources preduced by entifes
otner than Real Progerty Scan. \White reascnable steps have been taken to insure the accurasy of fis report, Aeal Froparty
Ecan goes not guarantes the sccuracy of this report. Any llabiity on the part of Real Fraparty Scan is stricily Bmited 1o a refund
of the amour pald. Mo cleim is made for the actusl existence of toxins at any sits, This repart does not consties 3 lagal
CpeTOn.

DELISTED NPL: NEL Deletions
Source: EFA
Telephone: KA
The National Cil and Hazardous Substanses Poliution Continganey Plan (MGP) estabishes e comria that the
EPA usas fo delete sites from the NPL. In accordance with 40 CFR 00425 (&), sites may be deleted fom the
NPL whara no turiher response is appropriate.

Date of Sovemmant Varsion: 04/23/98 Date of Data Amival 2t EDR; 0512/39
Daate Made Active at EOR: DS0ADS Elapsad ASTM deve: 28
Dalabase Relezse Fraguancy: Sami-Annually Date of Last EDA Cantact 0208599

NFRAP: No Further Remedial Action Planneg

Sourca: EPA

Telephone: 703-413-0223

Ag of Fabruary 1985, CERCLIS sites desigrated *No Furher Aemediad Action Blarned” (NFRAP) have baen remaved
trom CERCLIS. NFRAR sites may be sites whare, following an initial investipation, ne contamination wes faund,
CoMiamination was removed quickly without the need dor the sita to be placed an the NPL, or tha coraminatian
was not 82nols enough 1o requira Federal Superturd acson or MPL consideration. EPA has removed Eppranmataly
25,000 NFRAF sites 1o lift the: unintendad bamiers i the redevelopment of these properties and has archives tham
25 historca reconds so EPA does not needlassly rapaat the investipations in the future. This patiey changs is
part of the EPA's Brownfields Redevelopmant Program 1o helo cilies, states, prvae inwvestors and atiected citizeans
o prormote sconomic redevelopement of unprochectve uroan sites.

Dare of Govemmant Varsion: 04/21.,/90 Date of Data Arrvel &t EDR: 05/ 4499
Dabe Made Active at EDR; DE/O9/e8 Elapsed ASTM cays: 28
Database Relesss Freguency: Quanany Date of Last EDR Cortact: 05/14./90

PWE: Public Water Sysiems
Saurca: EPACHIce of Denking Water
Telephonse: 202.260-2805 :
Fublic Wates Systern data from the Federal Reporsing Data Systam. A FWS s any wates system which provides water bo a1
beaet 25 people for at least 50 days annually. PWSs provide waler from wells, rivers and othaer sources.

PWS ENF: Public Water Systerns Violaion and Enfarcameant Data
Sourca: EPA/DHIce of Drinking Water
Telephone: 202-260-2805
Violation and Enfarcamant data far Bublic Waisr S‘,lsmma from e Safe n'n'r\lu'ng Watar Infommaton S:P'm {SWWE] aftar
August 1985, Frior 1o August 1895, the data came from the Federal Reperting Data Systam [FACS).

Area Radon Infarmation: The Naticnal Faden Database kas been developed by the LS, Emimamental Protection Agency
[USERA} and is a compdaticn of hie EFA/State Residential Rador Servay and the Mational Residertis Saden Survey, The
Stucy covers he years 1365 - 1952, Whate necessary data has been supplemented by information collacted at private sources
Such &8 uriversities and research ingtiugicns,

EPA Radon Zones: Secons 307 & 308 of |RAA directed EPA 10 (st and igansity areas of U.5, with the patential for
glevalzd indoar radon levels.
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GOVERNMENT RECORDS SEARCHED / DATA GURRENCY TRACKING '

Dilfas Pipelines/Electrical Transmission Lines: This data was obtained by EDR from the USES in 1954, it is refermed 1o by
LUSGES as GeoData Digital Line Graphs from 1:100,000-Scale Maps. [t was sxtracted from e bransportation categerny intluding
soma of, but primarity ges pipelines and slectrical ransmissian lings.

Sensitive Receptors: Thare are individuals caemed sensitive receptars due 1o thair fragile immure systerms: and special sensithity
o envirenmantal discharges, These sensifive recepinrs typically inciude the eiderty, the sick, and childrer. While the beasen af al
sensiive recepiors cannat be detemined, EDA indicates those buddngs and faciitios - schoals, daycares, hospltals, madizal centers,
and nursing homes - whare individuas who are ssnsiive receptors are likaly 10 be locataa,

USGS Water Wellz: In MNavembar 1971 the United States Gaalogical Survey (LI23S) implemantad & national watar rasounce
infarmation fracking systerm. This database contains desceptve infaormation on s#les whare the USGS collects ar has collasad
data an surtace watar andior groundwater. The groundwater data includes infsrmatian on mors than 900,000 walls, springs, snd
other sources of groundwatar.

Flood Zone Data: This daia, available in selact countias across the courtry, was obtainad by EDR in 1589 from the Federl
Emergency hManagemant Agency [FEMA]. Data depicts 100-year and S00-yaar flocd zones as defined by FEMA,

NWI: National Wallends invertory. This data, avalledie In select sountins across the country, was obtained by DR
in March 1587 fram the L3, Fish and Wildlifa Service.

Epicemters: YWorld errthquake apicenters, Richter 5 or graater
Souwrce: Depermment of Commensa, National Cesanis and Atmasthanc Adminizirasen

Water Dams:  MaSonal Invertory of Dams
Source: Federal Emargancy Management Agency
Talephane: 2025452807
Maticnal computer database of mare: than 74,000 dams malntained by the Federal Emargency Management Agancy,

Kentucky Well Data Files
Scurce: University of Kentucky, Geclogical Survay
Telephone; &06-257-5500
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Thank you for your business.
Flease pontact EDR at 1-800-352-0080
with any quastions or comments.

Disclaimer
This Repart contains information cotained from a vanety of pubiic sourcea and EDA makes no representation or warranty
regarding the accuracy, reliability, quality, or compieeness ol said inlarmaticn or the information contained in this rapon.
The customer shall assume full responsibility for the use of thie report.
Mo warranty of merchantability or of fitness for & particular purpase, expressed ar implied, shall apply and EDR
specilically disclaims the making of such warranties. In no event shall EDR be liable to anyone for special,
incidental, consequential or exemplary damages.
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APPENDIX C Plan Formulation and Incremental Analysis Checklist

Project Site Location:

The proposed Hovey Lake Restoration Project area is located at the State of Indiana’s Hovey
Lake Fish and Wildlife Management Area (FWA). The Hovey Lake project area is located in
rural Posey County, Indiana approximately 7 miles south of the town of Mt. Vernon, Indiana.
The project site is located in the J. T. Myers Pool near Ohio River Miles (ORM) 835-841. Hovey
Lake is within the jurisdiction of the Louisville District, U.S. Army Corps of Engineers (USACE).

Description of Plan Selected: The elements of the Hovey Lake Restoration Project are:
Restoration of Oxbow Habitat. The aquatic habitat at Hovey Lake will be restored by dredging
50% of the 300-acre open basin to an average depth of 20 feet at normal pool.

Shoreline Stabilization. The Ohio River shoreline north of the lake is unstable and exhibits
heavy bank erosion. This shoreline will be stabilized by installing “A-jacks®” structures. This
will stabilize the banks and allow natural re-vegetation and subsequent erosion control to occur.
Reforestation. Reforestation of a parcel north of the lake will reduce erosion and slow flood
waters allowing the sediment load to be dropped north of Hovey Lake rather than in the lake.

Alternatives of the Selected Plan:

Smaller Size Plans Possible?  Yes  and description
Reduce the amount of dredging, reforestation, and shoreline protection.
Larger Size Plan Possible? Yes and description
Increase the amount of dredging, reforestation, and shoreline protection.

Other alternatives? No

Restore/Enhance/Protect Terrestrial Habitats? [ Yes  |Opportunity numbers met

Restore, Enhance, & Protect Wetlands? [ Yes  |Opportunity numbers met

Restore/Enhance/Protect Aquatic Habitats? [Yes  |Opportunity numbers met [A1, A8

Type species benefited: Fish and invertebrates.
Endangered species benefited:  Potential benefits to Indiana bat and Bald eagle.

Can estimated amount of habitat units be determined: 145 acres of Hovey Lake Oxbow will
be restored, 125 acres of riparian forest replanted, and 0.9 miles of shoreline protected.

Plan acceptable to Resources Agencies?
U.S. Fish & Wildlife Service?
State Department of Natural Resources? Yes — Indiana DNR

Plan considered complete?  Connected to other plans for restoration?

Real Estate owned by State Agency? Some Federal Agency? Some

Real Estate privately owned? Some

If privately owned, what is status of future acquisition?  Agreements or acquisition will be
required.
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Terrestrial Habitat Opportunities

T1

T2

T3

Restore riparian corridors, reduce fragmentation by expanding and joining isolated
habitat blocks and stabilize eroding banks.

Restore, protect existing islands and create islands where they historically occurred.

Restore hardwood forests in the 100-year floodplain.

Wetland Habitat Opportunities

w1l

w2

W3

Forested Wetlands: Restore Forested Wetlands: Bottomland Hardwoods

Forested Wetlands: Restore Forested Wetlands:Cypress/Tupelo Swamps and other
unique forested wetlands

Restore Scrub/Shrub Emergent Wetlands: including those areas isolated from the river
except during high water and those contiguous with embayments and island sloughs.

Aquatic Habitat Opportunities

Al

A2

A3

Ad

A5

A6

Other

O-1

Restore backwaters (Including sloughs, embayments, oxbows, bayous, etc.).
Restore riverine submerged and emergent aquatic vegetation

Restore and protect sand and gravel bars.

Protect tailwaters and provide structures to provide refuge for fish.

Create and protect fish and mussel refuges in pools (deep water, slow velocity, soft
substrate)

Restore and protect aquatic habitat (Side Channel/Back Channel Habitat)

Restore other habitats(e.g., canebrakes, river bluffs mussel beds, etc.)
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APPENDIX D Micro Computer-Aided Cost Engineering System (MCACES)

Ohio River Ecosystem Restoration Program - Appendix H -Example Ecosystem Restoration Project

37






hu 13 Jul 2000 U.S. Arny Corps of Engineers TI ME 07:59: 03
ff. Date 06/20/00 PROJECT | N1011: Hovey Lake Restoration - Chio River Minstem
Ef fective Pricing Date: October 2000 TI TLE PAGE 1

Hovey Lake Restoration
Chio River Mainstem
Ecosyst em Restorati on Project
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This report is not copyrighted, but the information
contained herein is For Oficial Use Only.
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Ef fective Pricing Date:
02.

Mai nst em

TI ME 07:59: 03

DETAI L PAGE

1

Real Estate Costs

Habi tat & Feeding

Bank Stabilization
Ref orest ati on

Dr edge

Dr edge

Dr edge

Bul | Dozer

Vi brating Roller
Conti ngenci es

Mobi | i zati on

AUGERHD
E DA

AUGERHD
E DA

AUGERHD
E DA

Qut si de
CQut si de
CQut si de
Qut si de
Qut si de
Qut si de

MJUDCAT, 8"

MUDCAT, 8"

MUDCAT, 8"
Labor er
Labor er
Labor er
Equi p. Op.
Equi p. Op.
Equi p. Op.

Dr edgi ng

Bul k Site Exc & Shaping,

Ar ea

Smal | Dozer

Mobi | i zati on

Facilities

1.00 EA
1.00 EA
2.00 LS
2.00 LS
2.00 LS
2.00 LS
2.00 LS
1.00 LS
Dr edgi ng
DI SCHARG 6901. 70 HR MLOELOO7
DI SCHARG 6901. 70 HR MLOELOO7
DI SCHARG 6901. 70 HR MLOELOO7
13818 HR X- LABORER
13818 HR X- LABORER
13818 HR X- LABORER
Medi um  6907.92 HR X- EQOPRVED
Medi um  6907.92 HR X- EQOPRVED
Medi um  6907.92 HR X- EQOPRVED
2487100 CY
Ceot ube Levee Basin 1
Sm 7200. 00 CY CODTA

o

o

46.

com00000

cocoooo

.00

00
53
53
53
00
00

.00

.00

.00

.00

.00

00
00
00
00
00

88

[cNolololoNoNoNe]

** OVERTI ME **

Cct ober 2000
| ndi ana

LABOR EQUI PWNT
0 0
0 0
0 0
5, 800 8, 700
5, 800 8, 700
5, 800 8, 700
59 304
59 304
0 0
17,518 26, 708
0 301, 748
0 301, 748
0 301, 748
333, 459 0
333, 459 0
333, 459 0
146, 811 0
146, 811 0
146, 811 0
1, 440, 812 905, 244
25, 679 2,767

15, 000
15, 000

15, 000
15, 000
14,500
14,500
14,500

363

363

301, 748
301, 748
301, 748

333, 459
333, 459
333, 459
146, 811
146, 811
146, 811

2, 346, 056

28, 446

15000
15000

7250.
7250.
7250.
181.
181.

00
00
00
50
50

195600

43.

43.

43.

24.
24.
24.
21.
21.
21.

72

72

72

13
13
13
25
25
25

.94

.95



Material cost is for
45' Circunf erence Geot ubes at
200" I ong.

O her cost is for unloading and
position into place and other

m sc costs associated with tube
handl i ng.
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Ceot ube Levee Basin 1 36. 00 EA 25, 679 2,767 983 7,200 36, 629 1017. 46

Ceot ube Levee Basin 2

Bul k Site Exc & Shaping, Sm 4200.00 CY CODTA 46. 88 14, 979 1,614 0 0 16, 593 3.95
Area

Smal | Dozer

CGeot ubes 21.00 EA 0. 00 0 0 573 4,200 4,773 227.30

Material cost is for
45' Circunf erence Geot ubes at
200" | ong.

O her cost is for unloading and
position into place and other
nm sc costs associated with tube

handl i ng.

Ceot ube Levee Basin 2 21.00 EA 14, 979 1,614 573 4,200 21,367 1017. 46
Ceot ube Levee Basin 3

Bulk Site Exc & Shaping, Sm 1800.00 CY CODTA 46. 88 6,420 692 0 0 7,111 3.95

Ar ea

Smal | Dozer

CGeot ubes 9. 00 EA 0. 00 0 0 246 1, 800 2,046 227.30

Material cost is for
45' Ci rcunf er ence Geot ubes at
200" I ong.

O her cost is for unloading and
position into place and other

m sc costs associated with tube
handl i ng.

Ceot ube Levee Basin 3 9. 00 EA 6,420 692 246 1, 800 9, 157 1017. 46

CGeot ube Levee Basin 4
Bul k Site Exc & Shaping, Sm 2400.00 CY CODTA 46. 88 8, 560 922 0 0 9, 482 3.95



m ca

Smal | Dozer

CGeot ubes 12. 00 EA 0. 00 0 0 328 2,400 2,728 227.30
Material cost is for

45' Ci rcunf er ence Geot ubes at

200" I ong.

O her cost is for unloading and
position into place and other

m sc costs associated with tube
handl i ng.
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02. Indi ana

TI ME 07:59: 03

Ceot ube Levee Basin 4 26. 00 EA

Shape Bank and trench for A-jack

HYD EXCAV, CRWR, 2.50 CY B 41. 00 HR H25BA004 1.
KT

Qut si de Equi p. Op. Medium 41. 00 HR X- EQOPRVED 1
Qut si de Laborer 41. 00 HR X- LABORER 1

Shape Bank and trench for A 4100.00 CY

A- JACKS
Qut si de Laborer 220.80 HR X-LABORER 0
Qut si de Laborer 220.80 HR X-LABORER 0
Qut si de Laborer 220.80 HR X-LABORER 0
A-j acks 13800 EA 0
A- JACKS 13800 EA

Geof abri c
Erosion Control,18 M| Viny 10222 SY ULABK 57.
| Mat
3 Dinensional, Nylon Geomatri x
Erosion Control, Slope Stak 17889 EA NA 0.

es
Required 3' to 5 Intervals

CGeof abric 10222 SY

Ship A-jacks by barge
From Onensboro, KY to

TUG BOAT, 150 TO 400 HP 104. 76 HR XX0XX004 0.
DREDGE BARGE, 500 TO 800 TO 104.76 HR XX0XX006 0.
N

Qut si de Equi p. Op. Heavy 104.76 HR X- EQOPRHVY 0.

Qut si de Laborer 104. 76 HR X- LABORER 0.

00 0 2,918
.00 830 0
.00 935 0

1, 765 2,918
.00 5, 146 0
.00 5, 036 0
.00 5, 036 0
.00 0 0
15, 219 0
50 12, 253 621
00 0 0
12, 253 621

Bi g Sandy River 439 mles.

00 0 2,688
00 0 2,308
00 2,907 0

00 2,389 0

DETAI L PAGE 3
TOTAL COST UNI'T
12,210 469.60
2,918 71.16
830 20. 25

935 22.81
4,683 1.14

5, 146 23.31

5, 036 22.81

5, 036 22.81
149, 247 10. 82
164, 466 11.92
65, 719 6.43
5, 823 0. 33
71, 542 7.00
2,688 25. 66
2,308 22.03
2,907 27.75
2,389 22.81



Ship A-jacks by barge 523.80 M 5, 297 4,996 0 0

Proj ect Managenent

Forestry Pl an 1.00 EA 0.

Proj ect Managenent 0 0 0

ABCR | D: FTCAMP EQUI P I D: NAT97A Currency in DOLLARS CREW I D: NAT99A

10, 293 19. 65

5, 000 5000. 00

UPB | D. UP99EA



hu 13 Jul 2000 U.S. Arny Corps of Engineers TI ME 07:59: 03

ff. Date 06/20/00 PROJECT | N1011: Hovey Lake Restoration - Chio River Minstem

ETAI LED ESTI MATE Ef fective Pricing Date: October 2000 DETAI L PAGE 4
02. I ndiana

TREES/ PLANTS/ GROUND COVER

Ref orestati on
Priority 1 Reforestation 120. 00 ACR 0.00 7,248 0 16, 632 3, 600 27,480 229.00
Ref orest 70% of Priority 1 |land
aqui sition.

Assune Trees are available fronm
the State Nursery.

Trees are planted on a 12' x12'
or approximately 320 per acre.

Cost s:
Bar er oot Seedlings are
$0.30/tree, or $90.60/acre.

Labor is $0.20/tree, or
$60. 40/ acre.

Herbicide treatnent is
$30. 00/ acre.

Ref orest ati on 7,248 0 16, 632 3, 600 27, 480
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Construction Managenent 0 0 0 296, 000 296, 000
Hovey Lake Restoration 1, 555, 750 946, 482 226, 676 1, 863, 600 4,592, 507

I ndi ana 1, 555, 750 946, 482 226,676 1, 863, 600 4,592, 507
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SUMVARY PAGE

1

02 Indiana

02-01

02- 01
02- 01
02- 01
02- 01

Hovey
0100
0603
3000
3100
TOTAL
TOTAL

TOTAL

Lake Restoration

Lands and Damages

Fish & Wldlife Facilities and
Pl anni ng, Engi neering & Design
Constructi on Managenent

Hovey Lake Restoration

| ndi ana

Hovey Lake Restoration

772,000
3,718,048
545, 800
296, 000

5, 331, 848

188, 000
929, 512
109, 160
59, 200

1, 285, 872

960, 000
4,647, 560
654, 960
355, 200

6,617,720
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2
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02-01 Hovey Lake Restoration

02- 01

02- 01
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02- 01

02- 01
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02- 01
02- 01{
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02- 01
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0100 Lands and Danmmges

010001 Real

TOTAL

Est ate Costs

Lands and Damages

0603 Fish & Wldlife Facilities and

060373 Habitat & Feeding Facilities
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060373} 4
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Ceot ube Levee Basin 2 21. 00
Ceot ube Levee Basin 3 9. 00
CGeot ube Levee Basin 4 26. 00
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Habitat & Feeding Facilities

Fish & Wldlife Facilities and

Engi neering & Design

Engi neering & Design

300002 Engi neering During Construction
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Pl anni ng, Engi neering & Design

Cy

CEEE

CY
EA
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M
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2,928, 367
45,720
26, 670
11, 430
15, 240
5, 846
205, 287
89, 299
12, 848
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34, 301
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3, 660, 459
57,150
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111, 624
16, 060
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1587.
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.78
18.
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30.
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59
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1.0 INTRODUCTION, PURPOSE AND NEED

Thiswork presents an incremental analysis of the costs and benefits of the Ohio River ecosystem
restoration project IN10 — Hovey Lake Restoration, afeasibility level study associated with a
proposed ecosystem restoration program for the Ohio River. This study serves as an example
incremental analysis for various ecosystem components considered as part of the program. The
Corps has been involved in alarge ecosystem restoration study of the Ohio River extending from
Cairo, Illinois, to Pittsburgh, Pennsylvania. The Louisville, Huntington, and Pittsburgh districts are
currently working with other Federal agencies and six states to develop an array of ecosystem
restoration projects.

The proposed Hovey Lake Restoration Project islocated in southern Indiana at Hovey Lake Fish and
Wildlife Management Area (FWA), which is managed by the Indiana Department of Natural
Resources (IDNR). The Hovey Lake FWA encompasses |lands owned by the Federal Government
and the State of Indiana. The proposed Hovey L ake Restoration Project includes restoration efforts
on the FWA proper as well as on adjoining private lands.

Hovey Lakeislocated in rural Posey County, Indiana, approximately seven miles south of

Mt. Vernon, Indiana. The project siteislocated in the J. T. Myers Pool near Ohio River Miles
(ORM) 835-841. Hovey Lake iswithin thejurisdiction of the Louisville District, U.S. Army Corps
of Engineers (USACE).

Hovey Lakeis one of the few large Ohio River oxbow |lakes remaining in the State of Indiana
Oxbow lakes, which are cut off from the river except during periods of high river stage, are important
spawning, nursery, and feeding areas for riverine fishes. Oxbow |lakes aso provide important habitat
for migratory waterfowl, wading birds, and other wildlife. Oxbow lakes, due to their cut-off nature
and location within river floodplains, slowly fill in with sediments. New oxbows were formed as
older oxbows gradually filled with sediment and became terrestrial habitat, Consequently, oxbow
habitats were typically always present within the river system. With the establishment of the
navigation system on the Ohio River the natural process of oxbow |ake formation has ceased. New
Ohio River oxbow lakes are no longer being formed. Consequently, the remaining oxbow lakes have
become significant habitats that the State of Indiana wishes to protect and restore as functioning
aguatic ecosystems.

The specific goals of the Hovey Lake Restoration Project include two distinct elements to prolong
the functional life of the aquatic ecosystem at Hovey Lake and to improve the fish and wildlife
habitat within the project area. The principal elements of the Hovey Lake Restoration Project are the
restoration of oxbow habitat and erosion/sediment control of the Ohio River bank. Three proposed
alternatives, presented below, were designed to meet these principal elements.

20 PROPOSED ALTERNATIVES
21 No-Action
Hovey Lake is an aquatic ecosystem valuable to a number of fish and wildlife species. Under the

No-Action Alternative no efforts will be implemented to stop the loss of this ecosystem. Deposition
of sediments into Hovey Lake during high river stages will continue to occur at the present rates.
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Soilsin agricultural lands north of the lake will continue to be washed into Hovey Lake during
overbank flooding of theriver. Thelake and its surrounding wetlands will continue to receive large
amounts of sediment during flood events, and over time these aquatic habitats will fill in and become
terrestrial habitat.

2.2 Alternative 1. Restoration of Oxbow Habitat

The backwater habitat within the Hovey Lake oxbow serves as reproductive, feeding, nursery, high
water refuge, seasonal migration, and overwintering habitat for many fish species, including
paddlefish. Maximum depth of the lake has decreased by at least three feet since 1976 whenthe J. T.
Myers Locks and Dam were completed. The aquatic habitat at Hovey Lake will be restored by
dredging 50 percent of the 300-acre open basin to an average depth of 20 feet at normal pool.

Maintenance dredging of Hovey Lake will be required to provide deep-water habitat and to extend
the life of the historic oxbow. An estimated 2,490,000 cubic yards of silty-clay material would be
dredged to restore depths of 7 to 20 feet. Three small auger head dredges would be used, and the
material would be pumped directly to the disposal sites. Approximately 145 acres of the 300-acre
open basin area of Hovey Lake will be dredged. The outer limits of dredging would occur
approximately 100 yards inside the open basin area. Depths at this distance range from six to seven
feet. Dredging would begin at this location and would descend at a 10:1 slope to depths of 20 feet.
Four dredge disposal sites adjacent to the lake have been identified. Small geotube levees, five feet
high, would be constructed at the designated disposal sites for dewatering. All dredge disposal sites
were selected from USGS topographic maps and site visits. Detailed survey data would be required
to better determine the limits and volumes of the disposal areas. The disposal areas are located on
property owned by the State of Indiana. The disposal areas will be graded to a near even height and
reseeded with native species following dewatering.

2.3 Erosion/Sediment Control and Ohio River Bank Stabilization

Hovey Lake receives sediment deposition during Ohio River flood events. When the Ohio River
leaves its banks, it floods across the private agricultural land north of Hovey Lake and into Hovey
Lake. The flood waters carry sediments from: a) floodplain scour in the farmed areas north of the
lake, b) riverborne sediments and c) heavy bank erosion aong the Ohio River banks north of the
lake. The flood-induced sedimentation appears to have increased since 1995 after erosion control
structures were installed on Slim Island and tree logging occurred on the land north of the lake.
These events appear to have changed the direction of the flood current and increased sediment
loading in Hovey Lake. Restoration activities to address this problem have been identified in the two
alternatives presented below.

2.3.1 Alternative 2. Shoreline Stabilization. The Ohio River shoreline north of the lake is
unstable and exhibits heavy bank erosion. River currents, in conjunction with barge traffic, are
actively eroding the Ohio River bank. Average channel velocities are three feet per second. The
erosion has produced steep banks with little or no vegetation. A biostabilization approach to bank
stabilization of the approximately 0.9 mile of shoreline is preferred to simple bank hardening with

rip-rap.
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A-jacksd by Armortec, or similar structures, will be used for structural bank reinforcement by
stabilizing the toe of the eroding slope. A-jacksa structures are concrete erosion control units
designed to interlock with each other. Each unit resembles toy jacks, having six legs with each leg
extending about 12 inches from the center of the unit. Each unit weighs 78 pounds and is small
enough to be assembled and placed by hand.

Interconnecting rows of A-jacksa units would be placed into the riverbed a minimum of 1.5 feet
deep along the toe trench. Two rows would be used as a base, with asingle row on top, forming a
highly porous interlocking matrix. The voids created by the interlocking A-jacksa will be filled with
soil to establish afoundation to support woody vegetation above the normal pool elevation of the
Ohio River. Backfill material for the voids would be taken from onsite. A geotextile fabric would be
used in conjunction with an aggregate base to reduce the removal of fine soils while root systems
develop. A geotextile fabric is a permeable erosion control fabric used with foundation, soil, rock or
any other geotechnical engineering material as an integral part of a project or structure. Geotextiles
are made in woven or non-woven configurations from yarns, fibers, or dlit films and are used for
drainage, filtration, stabilization, and soil reinforcement applications.

Light mast-producing trees such as black willow, cottonwood, and sycamore will reseed/regenerate
naturally in the structure voids. If necessary, additional cuttings and rooted stock will be placed
behind the A-jacksO matrix aong the earthen berm.

2.3.2 Alternative 3. Reforestation. Sedimentation reduction in Hovey Lake will be augmented via
flood desynchronization. Reforestation of alarge parcel near the Ohio River north of the lake will
reduce erosion and slow floodwaters, allowing the sediment load to be dropped north of Hovey Lake
rather than in Hovey Lake.

Approximately 120 acres of floodplain will be reforested with native mast-producing bottomland
hardwood trees. Bare root seedlings, obtained from a State of Indiana nursery, will be planted in a
similar manner to ongoing reforestation efforts being conducted in the Hovey Lake area. The
forested areawill aid reduction of drift, trash, and sediments from Ohio River floodwaters entering
into Hovey Lake. Historically, sediment and trash laden floodwaters have accelerated the filling of
Hovey Lake. Thereforestation will aid in flood desynchronization and prolong the life and viability
of Hovey Lake.

Sail types, hydrology, and terrain position will be the primary factors considered when selecting the
tree species to be planted, and a detailed planting design will be developed to insure a successful
planting. Typical bottomland species to be planted in the floodplain include pin oak (Quercus
palustris), swamp chestnut oak (Quercus michauxii), swamp white oak (Quercus bicolor), pecan
(Caryaillinoensis), and shagbark hickory (Carya ovata). Aggressive light mast producing species,
such as silver maple (Acer saccharinum), green ash (Fraxinus pennsylvanica), sycamore (Platanus
occidentalis), and/or willows (Salix spp.), are expected to regenerate naturally.
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30 COST ANALYSIS
31 Introduction

This section presents the findings of a cost effectiveness and incremental cost analysis of no-action,
the three alternatives, and various combinations of the alternatives under consideration. These cost
analyses are not intended to determine the best aternative or combination of alternatives, but rather,
are intended to provide decision-makers with a comparison of alternatives that produce different
levels of environmental outputs and to assist in selecting the alternative that best satisfies project
objectives. The analyses are intended to improve the quality of decision-making when considering
aternative plans.

The cost effectiveness and incremental cost analysis was conducted in accordance with guidelines
contained in EC 1105-2-206, entitled Project Modification for Improvement of the Environment,
which is the same guidance as EC 1105-2-210, dated June 1, 1995, entitled Ecosystem Restoration in
the Civil Works Program, EC 1105-2-214, dated October 3, 1998, entitled Project Modifications for
Improvement and Aquatic Ecosystem Restoration, and Institute for Water Resources report
Evaluation of Environmental Investments Procedures Manual Interim: Cost Effectiveness and
Incremental Cost Analyses, dated May 1995 (IWR Report 95-R-1).

The Institute for Water Resources (IWR) has developed IWR-PLAN Decision Support Software to
assist with the formulation and comparison of aternative plans of environmental restoration projects.
IWR-PLAN assists in plan formulation by combining solutions to planning problems and calcul ating
the additive effects of each alternative or combination of alternatives. When developing a
combination of aternatives, IWR-PLAN includes each alternative in the combination, assigning
either an action or no-action status to each. For instance, when evaluating a project with three
alternatives, the IWR-PLAN total output for implementing Alternative 1 is calculated as the output
associated with implementing Alternative 1 plus the negative output (if any) associated with no-
action under alternatives 2 and 3.

IWR-PLAN assists in plan formulation and comparison of aternatives by conducting cost
effectiveness and incremental cost analyses. IWR-PLAN was used in conducting the cost
effectiveness and incremental cost analyses for the Hovey L ake Restoration Project.

Asthe name indicates, cost effectiveness analysisis a method for comparing alternative plans that
produce environmental outputs and for determining which plan can produce the largest quantity of
output for agiven cost, or produce the same or greater quantity of output for less cost. Cost
effectiveness analysis determinesif: (1) the same environmental output level could be produced by
another plan at less cost; (2) alarger environmental output level could be produced at the same cost;
or (3) alarger environmental output level could be produced at less cost. For instance, if two
alternatives produce the same amount of environmental outputs, the alternative with the lowest cost
is considered cost effective. Likewise, if the costs of two alternatives are equal, but one produces
more outputs than the other, the one producing the higher level of outputs would be the cost effective
aternative. Also, an alternative that costs less and produces higher levels of output is considered to
be cost effective compared to higher cost alternatives producing lower levels of output.
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Incremental cost analysis builds on the findings of the cost effectiveness analysis. Thisis
accomplished by comparing the increase in costs to the increase in outputs associated with advancing
from one output level (one cost effective alternative) to the next higher output level (another cost
effective aternative).

3.2 Cost Estimates of Alternatives

To conduct cost effectiveness and incremental cost analyses, the total cost of implementing each
alternative must be estimated and stated on an average annual basis. The preliminary cost estimates
developed for each alternative were obtained from the Microcomputer Aided Cost Estimating System
(MCACEYS) cost estimates developed as part of the feasibility report and additional cost elements
(real estate, plans and specifications, and supervision and administration during construction).

3.2.1. Alternativel. Restoration of Oxbow Habitat. Thetotal estimated cost associated with
implementing Alternative 1 is $3,979,244 (Table 3-1). Activitiesincluded in these costs are
equipment mobilization, dredging approximately 2,490,000 cubic yards of material from a 145-acre
area of the 300-acre open basin of the lake, and construction of geotube levees around the four
disposal sites adjacent to the lake. Also included in the costs are contingencies, real estate costs,
plans and specifications, supervision and administration during construction, and interest during
construction. Interest during construction is based on the federal discount rate of 6.625 percent and a
construction schedule of 529 days. The schedule includes 307 days for dredging activities, 42 days
for levee construction, 168 days for dewatering, and 12 days for mobilization.

Table 3-1. Hovey Lake Restoration Project, Alternative 1,
Restoration of Oxbow Habitat, Cost Estimate

ltem Costd
Dredging Costs
Mobilization $44,226
Dredging $2,346,056
Geotube Levee Basin 1 $36,582
Geotube Levee Basin 2 $21,339
Geotube Levee Basin 3 $9,145
Geotube Levee Basin 4 $12,194
Contingencies $174,573
Real Estate Costs $670,000
Plans and Specifications $240,975
S & A During Construction $241,868
Cost Subtotal $3,796,958
Interest During Construction $182,286
Gross | nvestment $3,979,244

Sources: Ohio River Mainstream Ecosystem Restoration Project —
Feasibility Report; Louisville District, USACE; and G.E.C., Inc.

3.2.2. Alternative 2. Shoreline Stabilization. The total estimated cost of Alternative 2 is

$376,257 (Table 3-2). Activitiesincluded in these costs are equipment mobilization, bank and trench
shaping, and purchase, shipment and placement of A-jacksO and geofabric. Also included in the
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costs are contingencies, real estate costs, plans and specifications, supervision and administration
during construction, and interest during construction, based on the federal discount rate of
6.625 percent and a construction schedule of 60 days.

Table 3-2. Hovey L ake Restor ation Project, Alternative 2,
Shoreline Stabilization, Cost Estimate

Item Costs
Stabilization Costs
Mohilization $15,000
Shape Bank and Trench for A-Jacks $4,683
A-Jacks $157,359
Geofabric $68,748
Ship A-Jacks By Barge $10,293
Contingencies $18,093
Real Estate Costs $50,000
Plans and Specifications $24,975
S & A During Construction $25,068
Cost Subtotal $374,219
Interest During Construction $2,038
Gross Investment $376,257

Sources:. Ohio River Mainstream Ecosystem Restoration Project —
Feasibility Report; Louisville District, USACE; and G.E.C., Inc.

3.2.3. Alternative 3. Reforestation. Thetotal estimated cost of implementing Alternative 3is
$353,217 (Table 3-3). Activitiesincluded in these costs are equipment mobilization and
reforestation. Other included costs are contingencies, real estate costs, plans and specifications,
supervision and administration during construction, and interest during construction. Interest during
construction is based on the federal discount rate of 6.625 percent and a reforestation schedule of

15 days.

3.3  AverageAnnual Cost

Table 3-4 presents a summary of the cost estimates for the three alternatives. The average annual
cost of implementing each alternative, assuming a 50-year project life and afederal discount rate of
6.625 percent, is also presented. The average annual cost is the annual amount required to amortize
the present value of project costs over the life of the project. It isequivalent to the annual payment
needed to finance the project over 50 years at 6.625 percent interest.

The average annual cost for Alternative 1, Restoration of Oxbow Habitat, is $283,082. This
includes an average annual cost of gross investment of $274,741 and average annual operation and
maintenance costs of $8,341. The operation and maintenance costs are based on costs of $500,000
expected to be incurred in years 25 and 50 of the project. These costs are discounted to their net
present value then amortized over the life of the project.
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Table 3-3. Hovey L ake Restoration Project, Alternative 3,
Refor estation, Cost Estimate

Item Costs
Reforestation Costs
Mobilization $15,000
Reforestation $26,688
Contingencies $2,934
Real Estate Costs $300,000
Plans and Specifications $4,050
S & A During Construction $4,065
Cost Subtotal $352,737
Interest During Construction $480
Gross I nvestment $353,217

Sources. Ohio River Mainstream Ecosystem Restoration Project —
Feasibility Report; Louisville District, USACE; and G.E.C., Inc.

Table 3-4. Hovey L ake Restoration Project, Summary of Construction and
O & M Costsfor Each Alternative

ltem Alternative 1 Alternative 2 Alternative 3
Gross I nvestment $3,979,244 $376,257 $353,217
Annualized Gross Investment Cost $274,741 $25,978 $24,387
Annuaized O&M Costs $8,341 $8,885 $286
Total Annualized Costs $283,082 $34,863 $24,673

Sources: Ohio River Mainstream Ecosystem Restoration Project - Feasibility Report;
Louisville District, USACE; and G.E.C., Inc.

The average annual cost for Alternative 2, Bank Stabilization, is $34,863. Thisincludes an average
annual cost of gross investment of $25,978 and average annual operation and maintenance costs of
$8,885. The operation and maintenance costs are based on costs of $120,600 expected to be incurred
every 10 years during the life of the project. These costs are discounted to their net present value
then amortized over the life of the project.

The average annual cost for Alternative 3, Reforestation, is $24,673. Thisincludes an average
annual cost of gross investment of $24,387 and average annual operation and maintenance costs of
$286. The operation and maintenance costs are based on costs of $1,000 expected to be incurred in
each of thefirst five years of the project for reforestation monitoring. These costs are discounted to
their net present value then amortized over the life of the project.
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34 Environmental Benefits

Environmental impacts associated with no-action and each alternative were measured in habitat
acres. Because of resource and time constraints, field surveys could not be conducted to define the
impact of each alternative. Therefore, environmental impacts were estimated using information
provided in the feasibility report. Extensive field surveys would be required to more accurately
quantify the environmental impacts of each alternative.

3.4.1. Alternativel. Restoration of Oxbow Habitat. The dredging of 145 acres of open basinin
Hovey Lake will increase the depth of the basin up to 20 feet. The average depth of the basin, six to
seven feet, is Slowly decreasing from deposition of sediments during overbank flooding of the Ohio
River. The maximum depth of the lake has decreased by at least three feet since 1976. Proposed
dredging activities will help prolong the life of the Hovey Lake aquatic ecosystem, which provides
quality habitat for a variety of fishes, benthic organisms, birds (specifically waterfowl, shorebirds,
and wading birds), reptiles, amphibians, and mammals.

The paddlefish (Polyodon spathula) is one species that particularly relies on this unique habitat asa
nursery for itsyoung. Larvae and juvenile paddlefish will migrate from spawning areas into the
oxbow during flood events to feed on the abundant supply of zooplankton, the predominant food for
this species. The majority of the juveniles will remain in the oxbow until they have reached maturity,
at which time the adult paddlefish, as well as some juveniles, will emigrate to the river channel
during spring flood events and continue on to breeding grounds to spawn (Hoxmeier, 1997).
Through the dredging activities, the paddlefish will be able to continue using Hovey Lake asa
nursery for itsyoung. The deepening of the lake will aso help to maintain a healthy and diverse
population of deep-water benthic organisms used by a variety of aquatic species for food.

Asthe lake is dredged, the dredged material will be placed on four adjacent sites. Once these
disposal areas are dewatered and graded, the areas will be returned to agricultural production.
Currently, these fields are primarily used by Hovey Lake FWA as part of their ongoing waterfow!
management program; they will be returned to that use once the site is dewatered and graded.

In summary, if this alternative is implemented, 145 acres of aquatic habitat will be created at the
beginning of the project by increasing the volume of the lake by about 1,550 acre-feet of water.
There will be no direct loss of habitat for no-action under this alternative. Therefore, the average
annual net impact of this alternative alone will be the creation of 145 average annual acres of
beneficial habitat. Thisisthe only alternative evaluated that will create aquatic habitat; since all
other alternatives only prevent the additional loss of aquatic habitat. Table 3-5 presents the acres of
habitat created by Alternative 1, habitat lost if no action is taken, and the net impact of the alternative
for each year of the project. The average annual impacts of the alternative are also presented.
Although there will be no loss of habitat if no action istaken on this alternative, without adequate
sediment control (no-action under alternatives 2 and 3), 140 of the 145 acres created under this
aternative will belost by the end of the project due to sedimentation. These losses will be addressed
and accounted for below under the discussion of the impacts of no-action associated with
alternatives 2 and 3.
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Table 3-5. Annual Benefits Associated With Alternative 1,
Restoration of Oxbow Habitat, Hovey L ake Restoration Project

Project Action No-Action Total
Year AcresCreated AcresLost Net Acres
1 145.0 0 145.0
2 145.0 0 145.0
3 145.0 0 145.0
4 145.0 0 145.0
5 145.0 0 145.0
6 145.0 0 145.0
7 145.0 0 145.0
8 145.0 0 145.0
9 145.0 0 145.0
10 145.0 0 145.0
11 145.0 0 145.0
12 145.0 0 145.0
13 145.0 0 145.0
14 145.0 0 145.0
15 145.0 0 145.0
16 145.0 0 145.0
17 145.0 0 145.0
18 145.0 0 145.0
19 145.0 0 145.0
20 145.0 0 145.0
21 145.0 0 145.0
22 145.0 0 145.0
23 145.0 0 145.0
24 145.0 0 145.0
25 145.0 0 145.0
26 145.0 0 145.0
27 145.0 0 145.0
28 145.0 0 145.0
29 145.0 0 145.0
30 145.0 0 145.0
31 145.0 0 145.0
32 145.0 0 145.0
33 145.0 0 145.0
34 145.0 0 145.0
35 145.0 0 145.0
36 145.0 0 145.0
37 145.0 0 145.0
38 145.0 0 145.0
39 145.0 0 145.0
40 145.0 0 145.0
41 145.0 0 145.0
42 145.0 0 145.0
43 145.0 0 145.0
44 145.0 0 145.0
45 145.0 0 145.0
46 145.0 0 145.0
47 145.0 0 145.0
48 145.0 0 145.0
49 145.0 0 145.0
50 145.0 0 145.0
Cumulative Total 7,250.0 0.0 7,250.0
Average Annual 145.0 0.0 145.0

Source: GEC, Inc.
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3.4.2 Erosion/Sediment Control and Ohio River Bank Stabilization. Sediment deposition in
Hovey Lake and surrounding wetlands during Ohio River flood events reduces water quality and
degrades/destroys existing aquatic and wetland habitats. Floodwater sediments originate from
floodplain scour of farmed areas north of the lake, riverborne sediments, and heavy bank erosion
along the Ohio River bank north of the lake.

Since 1976, the maximum depth of the lake has decreased by three feet due to sedimentation.
Sedimentation in the lake appears to have increased since 1995 after erosion control structures were
installed on Slim Island and tree logging occurred on the land north of the lake. If no action is taken,
sediment in an excess of three feet would be deposited in the lake and adjacent wetlands every 25
years, resulting in excess of six feet being deposited over the 50-year life of the project. For the
purpose of thisanalysis, it was assumed that over the life of the project, average flood events and
sedimentation rates will prevail. Furthermore, sediment deposition in the lake and wetlands was
assumed to occur at a constant rate over the life of the project. Since sediment rates may accelerate
as sediment builds up in the lake and wetlands, this analysis presents a conservative estimate of the
amount of sediment that would be dropped in the lake and wetlands.

Two alternatives were devel oped to reduce erosion and sediment. Alternative 2, Shoreline
Stabilization, includes stabilization of 0.9 miles of shoreline on the Ohio River bank north of Hovey
Lake. Alternative 3, Reforestation, includes reforestation of 120 acres adjacent to the Ohio River.
The reforestation would result in the creation of 120 acres of terrestrial/riparian habitat and protect
aguatic and wetland resources by reducing the amount of sediment deposited in the lake and
surrounding wetlands. If these two alternatives are implemented, most, but not all, of the sediment
would be dropped in the reforested areas north of the lake. It isassumed that over the life of the
project, five of the six feet of sediment estimated to be dropped in the lake would actually be dropped
north of the lake, greatly extending the life of the lake. These alternatives will prevent approximately
five feet of sediment from settling over the 300-acre open basin of the lake, protecting atotal volume
of 1,500 acre-feet of water over the 50-year life of the project, or an average of 750 acre-feet ayear.
These two alternatives alone protect only half the volume of aquatic habitat as Alternative 1,
Restoration of Oxbow Habitat. Therefore, the beneficial habitat acreage protected by these
aternativesis 72.5 acres of aguatic habitat.

In addition to protecting aquatic habitat, these alternatives will protect approximately 347 acres of
wetland habitat over the 50-year project life. If these alternatives are not implemented, sediment
from Ohio River flood events will continue to drop in wetlands to the north and east of the lake,
eventually destroying the wetlands. These alternatives would prevent most of this sediment from
dropping in the lake and wetlands and thereby extend the life of those wetlands.

3.4.2.1. Alternative2. Shoreline Stabilization. Alternative 2 consists of stabilizing
approximately 0.9 mile of the Ohio River shoreline north of Hovey Lake using “ A-jacks®” or similar
structures. These structures will be placed along the bank of the Ohio River in an interlocking
pattern to form areinforcing foundation at the base of the eroded bank. Soil will be placed to create
afoundation in which woody vegetation can be established above the normal pool elevation of the
Ohio River through natural or artificial regeneration. This vegetative buffer will strengthen the
eroding bank, thereby decreasing the degradation of the bank. The stabilization of the bank will aid
in decreasing the amount of sediment entering the Ohio River and being deposited in Hovey Lake
during flood events, as well as provide habitat for a variety of terrestrial and aquatic species. The
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reduction of sediment in the river will have a positive impact on avariety of aquatic species present
in theriver, especially mussel populations.

Shoreline stabilization will benefit Hovey Lake water quality and protect surrounding wetlands by
reducing sediment from erosion along the Ohio River and by protecting existing and proposed
reforested areasin the vicinity. This aternative directly reduces the sediment load by reducing bank
erosion. However, the greatest environmental benefits of this alternative will be generated by
protecting existing and proposed reforested areas to the south of the bank stabilization area. 1t was
assumed that without stabilization, the river bank will continue to erode to the point that the river
would eventually claim 50 percent (60 acres) of the proposed reforested area by the end of the project
life.

Table 3-6 presents the acres of habitat created/protected by Alternative 2, habitat lost if no action is
taken, and the net impact of the alternative for each year of the project. The average annual impacts
of the alternative are also presented. Bottomland hardwood acres that would have been lost would
increase from 0 acresin Year 1 of the project to 60 acres by Y ear 50 of the project. Implementing
Alternative 2 will prevent these acres from being lost to erosion. Therefore, the environmental
benefits of this alternative include preventing the loss of bottomland hardwood habitat. The number
of acres protected would increase from 0 acres at the beginning of the project to 1.2 acres per year
over the life of the project, to the point of preventing the loss of 60 acres by the end of the project.
This results in the protection of 29.4 acres on an average annual basis.

Protecting the bottomland hardwoods from loss by erosion also results in a corresponding protection
of wetland and aguatic habitat acreage. Wetland habitat protected by Alternative 2 will increase
from 1.7 acres at the beginning of the project to 86.8 acres at the end of the project, for an average
annual quantity of 44.2 acres. Aquatic acres protected by this alternative will increase from 0.7 acres
to 35 acres by the end of the project, for an average annual 17.9 acres. This alternative resultsin the
protection of atotal of 91.5 acres on an average annual basis. However, these benefits will be
realized only if Alternative 2 isimplemented in conjunction with Alternative 3, Reforestation.
Without the reforestation of 120 acres of agricultural lands adjacent to the Ohio River, shoreline
stabilization will not have a significant impact on improving the Hovey L ake ecosystem.

If Alternative 2 is not implemented (no-action), the Ohio River will continue to erode the river banks,
and a portion of the 120 acres of the proposed reforested lands north of the lake will be lost to the
river. Theloss of these bottomland hardwoods will result in the corresponding loss of 1.7 acres of
wetland habitat at the beginning of the project, increasing to 86.8 acres at the end of the project, for
an average annual loss of 44.2 acres. In addition, 0.7 acres of aquatic habitat will be lost at the
beginning of the project, increasing to 35 acres by the end of the project, for an average annual 1oss
of 17.9 acres. No-action under this alternative will result in the loss of atotal of 62.1 acreson an
average annual basis. In summary, the net benefits of Alternative 2 are the protection of 29.4
average annual acres of habitat, calculated as the acres protected by this alternative (91.5 acres),
adjusted for acres lost under no-action (62.1 acres).

3.4.2.2. Alternative3. Reforestation. Alternative 3 consists of reforestation of 120 acres of
agricultural land adjacent to the Ohio River at the point where bank stabilization is proposed. The
reforestation would improve the stability of the riverbanks and provide structure for decreasing the
velocity of the floodwaters as it tops the banks and flows towards Hovey Lake. By slowing the
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Table 3-6. Annual Benefits Associated With Alternative 2, Shoreline Stabilization,
Hovey L ake Restoration Project

Action No-Action Total
Acres Created/Protected AcresLost Net Acres

Bottomland Total Acres Total Acres

Project Adquatic Acres Wetland Acres Hardwood Acres Created Aquatic Acres Wetland Acres Lost

Year

1 0.7 17 0.0 24 -0.7 -1.7 -24 0.0
2 14 35 12 6.1 -14 -35 -4.9 12
3 21 5.2 24 9.7 =21 -5.2 -7.3 24
4 28 6.9 36 133 -2.8 -6.9 -9.7 36
5 35 8.7 48 17.0 -35 -8.7 -12.2 48
6 42 104 6.0 20.6 -4.2 -104 -14.6 6.0
7 49 121 72 24.2 -49 -121 -17.0 7.2
8 5.6 139 84 279 -5.6 -139 -195 8.4
9 6.3 15.6 9.6 315 -6.3 -15.6 -21.9 9.6
10 70 174 108 352 -70 -17.4 -24.4 108
1 7.7 191 120 388 -7.7 -19.1 -26.8 12.0
12 84 20.8 132 24 -84 -20.8 -29.2 132
13 9.1 226 144 46.1 -9.1 -22.6 -317 14.4
14 9.8 243 156 497 -9.8 -24.3 -34.1 15.6
15 105 26.0 16.8 533 -105 -26.0 -36.5 16.8
16 11.2 27.8 180 57.0 -11.2 -27.8 -39.0 180
17 119 295 19.2 60.6 -11.9 -295 -414 192
18 12.6 31.2 204 64.2 -12.6 -31.2 -438 204
19 133 330 216 67.9 -13.3 -33.0 -46.3 216
20 140 347 228 715 -14.0 -34.7 -48.7 228
21 14.7 36.4 240 75.1 -14.7 -36.4 -511 24.0
22 154 382 252 78.8 -154 -38.2 -53.6 252
23 16.1 399 264 824 -16.1 -39.9 -56.0 264
24 16.8 41.6 276 86.0 -16.8 -41.6 -58.4 276
25 175 434 288 89.7 -175 -434 -60.9 2838
26 18.2 451 30.0 933 -182 -45.1 -63.3 300
27 189 46.8 312 96.9 -189 -46.8 -65.7 312
28 19.6 486 324 100.6 -19.6 -48.6 -68.2 324
29 20.3 50.3 336 104.2 -20.3 -50.3 -70.6 336
30 21.0 52.1 34.8 107.9 -21.0 -52.1 -731 348
31 217 53.8 36.0 1115 -217 -53.8 -75.5 36.0
32 224 55.5 37.2 1151 -224 -55.5 =779 372
33 231 57.3 384 11838 -231 -57.3 -804 384
34 238 59.0 39.6 1224 -238 -59.0 -82.8 396
35 245 60.7 408 126.0 -245 -60.7 -85.2 408
252 62.5 420 129.7 -25.2 -62.5 -87.7 420
37 259 64.2 432 1333 -259 -64.2 -90.1 432
38 26.6 65.9 444 136.9 -26.6 -65.9 -925 4.4
39 27.3 67.7 456 140.6 -27.3 -67.7 -95.0 456
40 280 69.4 46.8 1442 -280 -69.4 -97.4 46.8
41 287 711 480 147.8 -28.7 -711 -99.8 480
42 294 729 492 1515 -294 -72.9 -102.3 492
43 30.1 74.6 504 155.1 -30.1 -74.6 -104.7 50.4
30.8 76.3 516 1587 -30.8 -76.3 -107.1 516
315 781 52.8 162.4 -315 -781 -109.6 52.8
322 79.8 54.0 166.0 -32.2 -79.8 -112.0 54.0
47 329 815 55.2 169.6 -329 -81.5 -1144 55.2
48 336 833 56.4 1733 -33.6 -83.3 -116.9 56.4
49 343 85.0 57.6 176.9 -34.3 -85.0 -119.3 576
50 35.0 86.8 60.0 181.8 -35.0 -86.8 -121.8 60.0
Cumulative Total 8925 22121 1471.2 4575.8 -892.5 -2,2121 -3,104.6 14712
Average Annual 179 442 29.424 915 -17.9 -44.2 -62.1 294

Source: GEC, Inc.
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floodwaters, the sediment within the waters will drop north of Hovey Lake instead of being deposited
directly into the lake and surrounding wetlands. Thiswill also aid in decreasing erosion and scouring
of agricultural fields between the river and Hovey Lake, which will further reduce the amount of
sediment entering into the lake during flood events. Reduction of the sediments entering the lake
will extend the life of the Hovey Lake aquatic ecosystem and improve the water quality of the lake.
Each of these factors will ensure that Hovey Lake will continue to provide quality foraging and
overwintering habitat for larvae, juvenile, and adult paddlefish. Reduction of sediment will aso help
preserve the valuable shallow wetlands surrounding Hovey Lake that are utilized by a variety of
terrestrial and aquatic wildlife species.

Beside providing protection from the floodwaters, the reforestation project will provide quality
bottomland hardwood forest habitat for a variety of terrestrial species, including neotropical migrant
birds dependent on woodlands and mast-producing species for reproduction, foraging, and cover.
The additional acreage of bottomland hardwood forest would further enhance and diversify the
already unique Hovey L ake ecosystem.

Alternative 3 consists of reforestation of 120 acres of agricultural lands with bottomland hardwoods.
If Alternative 3 isimplemented alone (without implementing Alternative 2, Shoreline Stabilization),
it is assumed that the riverbank will continue to erode to the point that by the end of the project life
the river will claim 50 percent (60 acres) of the proposed 120 reforested acres. Therefore,
Alternative 3 will initially result in the creation of 120 acres of bottomland hardwoods habitat,
decreasing on a constant basis to 60 acres by Y ear 50 of the project. On an average annual basis, this
will result in creation of 90.6 acres. Table 3-7 presents the acres of habitat created by Alternative 3,
habitat lost if no action is taken, and the net impact of the alternative for each year of the project.
The average annual impacts of the alternative are also presented. Creation of the 120 acres of
bottomland hardwood habitat would also prevent the loss of wetlands and aquatic habitat. The loss
of bottomland hardwood habitat acreage over the life of the project if Alternative 3 isimplemented
without shoreline stabilization will result in a corresponding reduction in acres of wetlands and
aquatic habitat protected. Wetland habitat protected by Alternative 3 will equate to an average
annual 132.7 acres, and aquatic habitat protected will equate to an average annual 53.6 acres.

If Alternative 3 is not implemented (no-action), sediment from Ohio River flood events will continue
to be deposited in Hovey Lake and the surrounding wetlands. Thiswould result in a corresponding
loss of 5.2 acres of wetland habitat at the beginning of the project, increasing to 260 acres at the end
of the project, for an average annual loss of 132.7 acres. There would aso be aloss of 2.1 acres of
aguatic habitat at the beginning of the project, increasing to 105 acres by the end of the project, for an
average annual loss of 53.6 acres. No-action under this alternative will result in the loss of atotal of
186.3 acres on an average annual basis. In summary, the net benefits of Alternative 3 are the creation
or protection of 90.6 average annual acres of habitat, calculated as the acres created/protected by this
aternative (276.9 acres), adjusted for acres lost under no-action (186.3 acres).

3.4.3 Summary of Environmental Benefits
Table 3-8 presents a summary of annual environmental outputs for each alternative as stand-alone

aspects of the project. For each alternative, the acreslost if no action is taken and the net acres
gained if the alternative is implemented are presented. Under Alternative 1, Restoration of Oxbow
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Table3-7. Annual Benefits Associated With Alternative 3, Restoration,
Hovey L ake Restoration Project

Action No-Action Total
Acres Created/Protected AcresLost Net Acres
Bottomland Total Acres Total Acres
Project Aquatic Acres Wetland Acres Hardwood Acres Created Aquatic Acres Wetland Acres Lost
Year

1 21 52 120.0 127.3 -2.1 -5.2 -7.3 120.0
2 4.2 10.4 118.8 133.4 -4.2 -10.4 -14.6 118.8
3 6.3 15.6 117.6 139.5 -6.3 -15.6 -21.9 117.6
4 84 20.8 116.4 145.6 -8.4 -20.8 -29.2 116.4
5 10.5 26.0 1152 151.7 -10.5 -26.0 -36.5 115.2
6 12.6 312 114.0 157.8 -12.6 -31.2 -43.8 114.0
7 14.7 36.4 112.8 163.9 -14.7 -36.4 -51.1 112.8
8 16.8 41.6 111.6 170.0 -16.8 -41.6 -58.4 111.6
9 18.9 46.8 110.4 176.1 -18.9 -46.8 -65.7 1104
10 21.0 52.1 109.2 182.3 -21.0 -52.1 -73.1 109.2
11 231 57.3 108.0 188.4 -23.1 -57.3 -80.4 108.0
12 25.2 62.5 106.8 194.5 -25.2 -62.5 -87.7 106.8
13 273 67.7 105.6 200.6 -27.3 -67.7 -95.0 105.6
14 29.4 72.9 104.4 206.7 -29.4 -72.9 -102.3 104.4
15 315 78.1 103.2 212.8 -31.5 -78.1 -109.6 103.2
16 33.6 83.3 102.0 218.9 -33.6 -83.3 -116.9 102.0
17 35.7 88.5 100.8 225.0 -35.7 -88.5 -124.2 100.8
18 37.8 93.7 99.6 2311 -37.8 -93.7 -131.5 99.6
19 39.9 98.9 98.4 237.2 -39.9 -98.9 -138.8 98.4
20 42.0 104.1 97.2 2433 -42.0 -104.1 -146.1 97.2
21 44.1 109.3 96.0 249.4 -44.1 -109.3 -153.4 96.0
22 46.2 1145 94.8 255.5 -46.2 -114.5 -160.7 94.8
23 483 119.7 93.6 261.6 -48.3 -119.7 -168.0 93.6
24 50.4 1249 924 267.7 -50.4 -124.9 -175.3 924
25 525 130.1 91.2 273.8 -52.5 -130.1 -182.6 91.2
26 54.6 135.3 90.0 279.9 -54.6 -135.3 -189.9 90.0
27 56.7 140.5 88.8 286.0 -56.7 -140.5 -197.2 88.8
28 58.8 145.7 87.6 292.1 -58.8 -145.7 -204.5 87.6
29 60.9 150.9 86.4 298.2 -60.9 -150.9 -211.8 86.4
30 63.0 156.2 85.2 304.4 -63.0 -156.2 -219.2 85.2
31 65.1 161.4 84.0 310.5 -65.1 -161.4 -226.5 84.0
32 67.2 166.6 82.8 316.6 -67.2 -166.6 -233.8 82.8
33 69.3 171.8 81.6 322.7 -69.3 -171.8 -241.1 81.6
34 714 177.0 80.4 328.8 -71.4 -177.0 -248.4 80.4
35 735 182.2 79.2 334.9 -735 -182.2 -255.7 79.2
36 75.6 187.4 78.0 341.0 -75.6 -187.4 -263.0 78.0
37 7.7 192.6 76.8 347.1 -11.7 -192.6 -270.3 76.8
38 79.8 197.8 75.6 353.2 -79.8 -197.8 -277.6 75.6
39 81.9 203.0 74.4 359.3 -81.9 -203.0 -284.9 74.4
40 84.0 208.2 73.2 365.4 -84.0 -208.2 -292.2 73.2
41 86.1 2134 72.0 3715 -86.1 -213.4 -299.5 72.0
42 88.2 218.6 70.8 377.6 -88.2 -218.6 -306.8 70.8
43 90.3 2238 69.6 383.7 -90.3 -223.8 -314.1 69.6
44 92.4 229.0 68.4 389.8 -92.4 -229.0 -321.4 68.4
45 94.5 234.2 67.2 395.9 -94.5 -234.2 -328.7 67.2
46 96.6 239.4 66.0 402.0 -96.6 -239.4 -336.0 66.0
47 98.7 244.6 64.8 408.1 -98.7 -244.6 -343.3 64.8
48 100.8 249.8 63.6 414.2 -100.8 -249.8 -350.6 63.6
49 102.9 255.0 62.4 420.3 -102.9 -255.0 -357.9 62.4
50 105.0 260.3 60.0 425.3 -105.0 -260.3 -365.3 60.0

Cumulétive Total 2,677.5 6,636.4 4,528.8 13,842.7 -2,677.5 -6,636.4 -9,313.9 4,528.8

Average Annual 53.6 132.7 90.6 276.9 -53.6 -132.7 -186.3 90.6

Source: GEC, Inc.
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Table 3-8. Summary of Net Annual Benefitsfor the Various Alternatives,
Hovey L ake Restoration Project

Alternative 1 Alternative 2 Alternative 3 All Alternatives
No-Action Action No-Action Action No-Action Action No-Action Action

Y ear Net Acres Net Acres Net Acres Total Acres Net Acres
1 0 145.0 -2.4 0.0 -7.3 120.0 -9.7 265.0
2 0 145.0 -4.9 12 -14.6 118.8 -19.5 265.0
3 0 145.0 -7.3 24 -21.9 117.6 -29.2 265.0
4 0 145.0 -9.7 3.6 -29.2 116.4 -39.0 265.0
5 0 145.0 -12.2 4.8 -36.5 115.2 -48.7 265.0
6 0 145.0 -14.6 6.0 -43.8 114.0 -58.4 265.0
7 0 145.0 -17.0 7.2 -51.1 112.8 -68.2 265.0
8 0 145.0 -19.5 8.4 -58.4 111.6 -77.9 265.0
9 0 145.0 -21.9 9.6 -65.7 1104 -87.7 265.0
10 0 145.0 -24.4 10.8 -73.1 109.2 -97.4 265.0
11 0 145.0 -26.8 12.0 -80.4 108.0 -107.1 265.0
12 0 145.0 -29.2 13.2 -87.7 106.8 -116.9 265.0
13 0 145.0 -31.7 14.4 -95.0 105.6 -126.6 265.0
14 0 145.0 -34.1 15.6 -102.3 104.4 -136.4 265.0
15 0 145.0 -36.5 16.8 -109.6 103.2 -146.1 265.0
16 0 145.0 -39.0 18.0 -116.9 102.0 -155.8 265.0
17 0 145.0 -41.4 19.2 -124.2 100.8 -165.6 265.0
18 0 145.0 -43.8 20.4 -131.5 99.6 -175.3 265.0
19 0 145.0 -46.3 21.6 -138.8 98.4 -185.1 265.0
20 0 145.0 -48.7 228 -146.1 97.2 -194.8 265.0
21 0 145.0 -51.1 24.0 -153.4 96.0 -204.5 265.0
22 0 145.0 -53.6 252 -160.7 94.8 -214.3 265.0
23 0 145.0 -56.0 26.4 -168.0 93.6 -224.0 265.0
24 0 145.0 -58.4 27.6 -175.3 924 -233.8 265.0
25 0 145.0 -60.9 28.8 -182.6 91.2 -243.5 265.0
26 0 145.0 -63.3 30.0 -189.9 90.0 -253.2 265.0
27 0 145.0 -65.7 31.2 -197.2 88.8 -263.0 265.0
28 0 145.0 -68.2 324 -204.5 87.6 -272.7 265.0
29 0 145.0 -70.6 33.6 -211.8 86.4 -282.5 265.0
30 0 145.0 -73.1 34.8 -219.2 85.2 -292.2 265.0
31 0 145.0 -75.5 36.0 -226.5 84.0 -301.9 265.0
32 0 145.0 -77.9 37.2 -233.8 82.8 -311.7 265.0
33 0 145.0 -80.4 384 -241.1 81.6 -321.4 265.0
34 0 145.0 -82.8 39.6 -248.4 80.4 -331.2 265.0
35 0 145.0 -85.2 40.8 -255.7 79.2 -340.9 265.0
36 0 145.0 -87.7 42.0 -263.0 78.0 -350.6 265.0
37 0 145.0 -90.1 432 -270.3 76.8 -360.4 265.0
38 0 145.0 -92.5 4.4 -277.6 75.6 -370.1 265.0
39 0 145.0 -95.0 45.6 -284.9 74.4 -379.9 265.0
40 0 145.0 -97.4 46.8 -292.2 732 -389.6 265.0
41 0 145.0 -99.8 48.0 -299.5 72.0 -399.3 265.0
a2 0 145.0 -102.3 49.2 -306.8 70.8 -409.1 265.0
43 0 145.0 -104.7 50.4 -314.1 69.6 -418.8 265.0
0 145.0 -107.1 51.6 -321.4 68.4 -428.6 265.0
0 145.0 -109.6 52.8 -328.7 67.2 -438.3 265.0
46 0 145.0 -112.0 54.0 -336.0 66.0 -448.0 265.0
47 0 145.0 -114.4 55.2 -343.3 64.8 -457.8 265.0
48 0 145.0 -116.9 56.4 -350.6 63.6 -467.5 265.0
49 0 145.0 -119.3 57.6 -357.9 62.4 -477.3 265.0
50 0 145.0 -121.8 60.0 -365.3 60.0 -487.0 265.0

Cumulative Total 0 7,250.0 -3104.6 1,471.2 -0313.9 4,528.8 -12,4185 13,250.0

Average Annual 0 145.0 -62.1 29.4 -186.3 90.6 -248.4 265.0

Source: GEC, Inc.
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Habitat, no-action results in no significant impacts, while implementing the alternative results in
average annua net impacts of 145 acres. For Alternative 2, Shoreline Stabilization, which is
dependent on the implementation of Alternative 3, Reforestation, no-action results in an average
annual loss of 62.1 acres, while implementing the alternative results in average annual net impacts of
29.4 acres. Under Alternative 3, Reforestation, no-action results in an average annual loss of
186.3 acres, while implementing the aternative results in average annual net impacts of 90.6 acres.
No-action for al three alternatives results in the average annual loss of a total of 248.4 acres of
habitat.

35 Relationship Among Alter natives

All three alternatives can be effectively combined in various combinations, except that Alternative 2,
Shoreline Stabilization, is dependent on Alternative 3, Reforestation. Without Alternative 3,
Alternative 2 will not result in any significant impacts. The costs and environmental outputs of the
alternatives when combined are additive. IWR-PLAN requires that each alternative be assigned costs
and outputs associated with implementing and not implementing the aternative. The cost for not
implementing an alternative (no-action) is $0. The environmental outputs associated

with not implementing an alternative (no-action) are the quantity of habitat that would be lost over
the life of the project if the alternative is not implemented. These values are calculated in terms of
average annual impacts, which are the cumulative number of acresimpacted each year by the project
divided by 50, the number of years the project will exist. The no-action outputs are entered into
IWR-PLAN as negative values (lost habitat).

The cost of implementing each alternative is stated in average annual costs and includes construction
costs and operation and maintenance costs. The environmental outputs associated with implementing
each alternative are calculated as the quantity of habitat created by the aternative and the quantity of
habitat protected from loss if the alternative were not implemented (the no-action negative impacts).
Because of the method that IWR-PLAN uses to combine alternatives to derive the various
combinations of alternatives, the impacts associated with implementing the alternative must be
entered into the program as net impacts. Net impacts for each alternative are calculated as the
impacts associated with implementing the alternative minus the no-action impacts.

When devel oping the combination of aternatives, IWR-PLAN includes each alternative in the
combination and assigns either an action or no-action statusto each. Asaresult, an aternative that
by itself has positive impacts could be combined with the no-action of the other alternatives and
result in an overall negative impact for the combination of alternatives. For instance, the IWR-PLAN
derived output from implementing Alternative 1 is actually calculated as the combination of the net
impacts of the action of Alternative 1 (145 acres) and the no-action impacts of Alternative 2 (-62.1
acres) and Alternative 3 (-186.3 acres), resulting in a combined impact of -103.4 acres. Similarly, the
output of the combination of alternatives 1, 2, and 3 is derived by combining the net impacts of the
action of alternatives 1, 2, and 3.

Including no-action, atotal of six actual combinations of alternatives exist. The net impacts for each
of the combinations are presented in Table 3-9.
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Table 3-9. Summary of Net Annual Benefitsfor Each Combination of Alter natives,
Hovey L ake Restoration Project

Combinations of Alternative 1 Alternative 2 Alternative 3

Alternatives Action No-Action Action No-Action Action No-Action Total
No-Action - 0.0 - 0.0 - 0.0 0.0
Alternative 1 145.0 - -62.1 - -186.3 -103.4
Alternative 2 - - - - - - -
Alternative 3 - 0.0 - -62.1 90.6 - 28.5
Alternatives 1 & 3 145.0 - - -62.1 90.6 - 1735
Alternatives 2 & 3 - 0.0 29.4 - 90.6 - 120.0
Alternatives 1,2 & 3 145.0 - 29.4 - 90.6 - 265.0

NOTE: Since Alternative 2 is dependent on Alternative 3, there are no benefits listed for the stand alone Alternative 2 combination.

Source: GEC, Inc.

3.6 Cost Effectiveness Analysis

As stated earlier, cost effectiveness analysisisintended to illustrate which alternatives can produce
the same amount of environmental output for less costs or alarger quantity of output for the same or
less cost. Table 3-10 presents the average annual cost, annual environmental outputs, and average
cost per output for each combination of alternatives. The cost-effective combinations are: no-action;
Alternative 3; and the combinations of aternatives 2 and 3, aternatives 1 and 3, and alternatives 1, 2,
and 3. These combinations are presented in bold type in Table 3-10.

Table 3-10. Hovey L ake Restoration Project,
Cost Effectiveness Analysis

Outputs Costs Average Cost

Alternative (Acres) ($1,000) ($/Acres)

No Action -248.4 0.0 0
Alternative 1 -103.4 283.0 -2,736
Alternative 2 0.0 34.8 N/A
Alternative 3 28.5 24.7 86.6
Alternatives1 and 3 1735 307.7 1,773
Alternatives2 and 3 120.0 59.5 495
Alternatives 1, 2 and 3 265.0 3425 1,292

Source: G.E.C., Inc.

3.7 Incremental Cost Analysis

Incremental cost analysisillustrates the increase in costs associated with advancing from one output
level to the next higher output level. Table 3-11 presents the average annual cost, the annual
environmental output, the average cost of output, the incremental output, and the total and per unit
incremental cost of the cost-effective alternatives.

The average cost per habitat acre for the combination of alternatives 2 and 3 is $495, which isaso
the incremental cost per acre. A total of 120 beneficial habitat acres are produced under this
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Table3-11. Hovey L ake Restoration Project, | ncremental Cost Analysis of
Increasing Output from the No-Action Alternative of the “Best Buy” Alternatives

Average Incremental  Incremental  Incremental
Outputs Costs Cost Cost Output Cost Per
Alternative (Acres) ($1,000) ($/Acres) ($1,000) (Acres) Output ($)
Alternatives 2 and 3 120.0 59.50 495 59.5 120.0 495
Alternatives 1, 2 and 3 265.0 342.50 1,292 283.0 145.0 1,951

Source: G.E.C., Inc.

combination. The total annual incremental cost, the increase in costs from no-action, is $59,500. The
combination of alternatives 1, 2, and 3 produces 265 beneficial habitat acres at an annual average
cost of $342,500, resulting in an average cost of $1,292 per habitat acre. When compared to the
combination of aternatives 2 and 3, the annual incremental cost of this combination is $283,000, and
the incremental output is 145 beneficial habitat acres, yielding a per unit incremental cost of $1,951.

40 SUMMARY AND CONCLUSION

Thisreport presents an incremental analysis of the Hovey Lake Restoration Project, which is
associated with a proposed ecosystem restoration program for the Ohio River. The proposed Hovey
Lake Restoration Project areais located at the State of Indiana’ s Hovey Lake FWA, one of afew
large Ohio River oxbow lakes remaining in the state. Oxbow lakes, which are cut off from the river
except during periods of high river stage, are important spawning, nursery and feeding areas for
fishes and provide important habitat for migratory waterfowl, wading birds and other wildlife.
Oxbow lakes, dueto their cut-off nature and location within floodplains, slowly fill in with
sediments. The specific goals of the Hovey Lake Restoration Project include two distinct elements
designed to prolong the functional life of the aquatic ecosystem at Hovey Lake and to improve the
fish and wildlife habitat within the project area. Three aternatives were evaluated as part of the
Restoration Project and include: Alternative 1, Restoration of Oxbow Habitat; Alternative 2,
Shoreline Stabilization; and Alternative 3, Reforestation.

Under Alternative 1, Restoration of Oxbow Habitat, approximately 145 acres of the 300-acre open
basin of Hovey Lake would be dredged from the current depth of six to seven feet to a proposed
depth ranging from 7 to 20 feet. This alternative should prolong the life of the lake and create deep-
water habitat. Under Alternative 2, Shoreline Stabilization, 0.9 mile of the Ohio River north of
Hovey Lake will be stabilized using A-jacks structures or other similar structures. By reducing
riverbank erosion, this alternative should prevent the river from eroding the areas to be reforested
north of Hovey Lake and reduce sediment depositions in Hovey Lake and the surrounding wetlands.
Under Alternative 3, Reforestation, 120 acres of floodplain north of Hovey Lake will be reforested.
This aternative will aid in the reduction of drift trash and sediment from Ohio River floodwaters
from settling in Hovey Lake and the surrounding wetlands.

The following subsections provide a summary of impacts, as well as the cost effectiveness analysis.
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41 Environmental Benefits

4.1.1. Alternativel. Restoration of Oxbow Habitat. Dredging the open basin of Hovey Lake
will help prolong the life of the lake aquatic ecosystem that provides quality habitat for a variety of
fishes, benthic organisms, birds, reptiles, amphibians, and mammals. If this alternativeis
implemented, 145 acres of aquatic habitat will be created at the beginning of the project by
increasing the volume of the lake by about 1,550 acre-feet of water. There will be no direct loss of
habitat for no-action under this alternative. Therefore, the average annual net impact of this
alternative alone will be the creation of 145 acres of beneficial habitat.

4.1.2. Erosion/Sediment Control and Ohio River Bank Stabilization. The purpose of
aternatives 2 and 3 is to reduce sediment deposition in Hovey Lake and surrounding wetlands during
Ohio River flood events. Floodwater sediments originate from floodplain scour of the farmed areas
north of the lake, riverborne sediments, and heavy bank erosion along the Ohio River banks north of
the lake. These alternatives include stabilizing the shoreline of 0.9 miles of the Ohio River bank
north of Hovey Lake and reforestation of 120 acres adjacent to the Ohio River.

These alternatives will prevent approximately five feet of sediment from settling over the 300-acre
open basin of the lake, protecting atotal volume of 1,500 acre-feet of water over the 50-year life of
the project, or an average of 750 acre-feet ayear. These aternatives protect only half the volume of
aguatic habitat as Alternative 1. Therefore, the beneficial habitat acreage protected by these
alternatives on a comparable basisto Alternative 1 is 72.5 acres of aquatic habitat. Without these
alternatives, sediment from Ohio River flood events will continue to be dropped in wetlands
surrounding the lake, eventually destroying the wetlands. These alternatives would prevent most of
this sediment from settling in the lake and wetlands and thereby extend the life of the wetlands.

41.21. Alternative 2. Shoreline Stabilization. Stabilizing the 0.9 mile of the Ohio River bank
north of Hovey Lake would prevent the erosion of the land north of the lake. Without shoreline
stabilization, eventually 50 percent of the proposed 120-acre reforested area would erode into the
river by the end of the project life.

Implementing Alternative 2 will prevent these acres from being lost to erosion. The environmental
benefits of this alternative include protection of 29.4 acres of bottomland hardwood habitat on an
average annual basis. Protecting the bottomland hardwoods from loss by erosion also resultsin a
corresponding protection of wetland and aquatic habitat acreage. Alternative 2 will protect 44.2
acres of wetland habitat and 17.9 acres of aquatic habitat on an average annual basis. In total, this
alternative results in the protection of 91.5 acres on an average annual basis. However, these benefits
will only berealized if Alternative 2 isimplemented in conjunction with Alternative 3, Reforestation.
Shoreline stabilization, if implemented alone, will not have a significant impact on improving the
Hovey Lake ecosystem.

If Alternative 2 is not implemented (no-action), the Ohio River will continue to erode the river banks,
and a portion of the 120 acres of the proposed reforested lands north of the lake will be lost to the
river. Theloss of these bottomland hardwoods will result in the corresponding average annual loss
of 44.2 acres of wetland habitat and 17.9 acres of aquatic habitat, for atotal of 62.1 acreson an
average annual basis.
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In summary, the net benefits of Alternative 2 are the protection of 29.4 average annual acres of
habitat, calculated as the acres protected by this alternative (91.5 acres) adjusted for acres loss under
no-action (62.1 acres).

4121 Alternative 3. Reforestation. The reforestation of 120 acres of floodplain north of
Hovey Lake will reduce drift, trash and sediment from Ohio River flood events from being deposited
in Hovey Lake and the surrounding wetlands. If Alternative 3 isimplemented alone (without
implementing Alternative 2, Shoreline Stabilization), it is assumed that the riverbank will continue to
erode to the point that by the end of the project life the river will claim 50 percent (60 acres) of the
proposed 120 reforested acres. Therefore, Alternative 3 will result in the creation of 90.6 acreson an
average annual basis. Creation of the bottomland hardwood habitat would also protect 347 acres of
wetlands and 72.5 acres of aquatic habitat. The loss of bottomland hardwood habitat acreage over
the life of the project if Alternative 3 isimplemented without shoreline stabilization will result in a
corresponding reduction in acres of wetlands and aquatic habitat protected. Alternative 3 will
prevent the loss of 132.7 acres of wetlands and 53.6 aquatic acres on an average annual basis.

If Alternative 3 is not implemented (no-action), sediment from Ohio River flood events will continue
to be deposited in Hovey Lake and the surrounding wetlands. Thiswould result in an average annual
loss of 132.7 acres of wetland habitat and 53.6 acres of aquatic habitat, for atotal of 186.3 acres.

In summary, the net benefits of Alternative 3 are the creation or protection of 90.6 average annual
acres of habitat, calculated as the acres created/protected by this alternative (276.9 acres), adjusted
for acres lost under no-action (186.3 acres).

4.2 Cost Effectiveness and Incremental Cost Analysis

Cost effectiveness and incremental cost analyses were conducted for the combination of alternatives
in order to provide decision-makers with information to choose the combination of alternatives that
best satisfy project objectives. The environmental output of aternatives 1, 2 and 3 were measured in
habitat acres. Cost effectiveness analysis compares alternative plans that produce environmental
outputs and determines which plan produces the largest quantity of output for a given cost, or
produces the same or greater quantity of output for less cost. The cost-effective alternatives and
combination of alternatives are: no-action; Alternative 3; and the combinations of alternatives 2

and 3, alternatives 1 and 3, and alternatives 1, 2, and 3.

Incremental cost analysis compares the increase in costs (of cost-effective aternatives) of advancing
from one output level to the next higher level of output. The average cost per habitat acre for the
combination of alternatives 2 and 3 is $495, which is also the incremental cost per acre. A total of
120 beneficial habitat acres are produced under this combination. The total annual incremental cost,
the increase in costs from no-action, is $59,500. The combination of alternatives 1, 2, and 3 produces
265 beneficial habitat acres, at an average cost of $1,292 per habitat acre. When compared to the
combination of alternatives 2 and 3, the annual incremental cost of this combination is $283,000, and
the incremental output is 145 beneficial habitat acres, yielding a per unit incremental cost of $1,951.
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